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^^-yftaSffi (Anal. Biochem. 142:68 (1984) 3:fc' 
#M) s ScheringCD^' y^^-y^aSlfi (fl^tf. K 
ffl«flF^IIIB331616^BJffl»#8g) ^rk'OffS^^t 
J: 0. -^L-Ts P!li{fNycome<l{=J;0gK*N#ilF&§fllB89/ 
06979^BJ1«*Cia®c7) J; 3 iHPOffiffifcJ: 



mmizn&z&mzmfrx . *%mcr%iM h u r u 

-/lot * a- 7 S^r Ate » ESRit^a* £ lififc»jS!l£i£fc: 
t i o t# ^ A«WMHt&ft*» ^iss-r S <r k # 

bs-ts h y r y -ao< ^ h y r y — ^ ^mn^ 

io i <7>i 3 tc. Htflfeco-ffifciJ v vc . *?mt. y V 

*->x. mHmittfzimTHzxiXTV-ji^fti. 
<7)W&t:%.m-& z\ k . ^mimm hvrv 

{i-SCH 2 CODEt) it. M)&?&X}V*>\ZWfcfrZ>Z\t 

tfx-%. zohxvviiiv&smm^mcmmm 
mti&. mmiz. mmstm mm-saiiam 
t) {±. Km-zm&mm (^tf-scihcifeOH) t 

20 Wct&ZktfX'Zh. 
i^XXXV 

(Ar^) 3 av (tv) (XXXV) 

S) T-^t>f-k*^€.. iCXXXV{±. fl|;tl:ETI££ 
(Ar 12 ) 3 C0H (II) 
(Ar 12 )3CHal (III) 
(Ar 12 ) 3 CH (IV) 
(Ari2) 3 CC00H (XXXI) 
30 (Ari 2 ) sCODOOCOC (Ari2) 3 (XXXII) 
(Ar 12 ) 3CNNC (Ar^ 2 ) 3 (XXXIII) 
(^4«. hlttAnyy. MxJfBr^/cIiClSr^-f) 

rit^i08R7y-?^XriMi. »JW4fy 

40 ry-^^y*^. mz-ttxmftsfrmmmmwM 
mizimoumizu-o x . mm^mit-f- h y *?j>.<m 

&TX-U£t5U&ZittZt£. wmztzmvivT-)^ 
k'<n*y>(VtP£TX'Mim. Ml\f3Vmk%&Zit 
2>Zkl,zJ;'>XWmT$&<. hVTO-MJ-fryistf 

ttSrfc^^**. Wli.{ft-7h^^7^PkSiS$ 

^^k'^SS^BuiBtlS^WriBt ^li^j»tc i o 
X. ^cn^X'^L^Kh. Ji/tiJlWmZ'ftoZtnT 

50 ^ zumomzmcrMte. Mm-rz h y r y ^ y 



(12) 



^^3 1 7 5940-^ 
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2 ♦ % Fe 2t <7>fiPSTT'7 V-7 iStiMzMjctZfr. 

^ y t ^[SfcO^^ifeKt: ( comproporti onati on ) RfE fc J: 

a?-* y s r-jfy tHtfca^ s - fc ic j 

5 *tt. if MJT'J 
MlliTYt'x h U TU— JkXf-rt'ifcttt*;* < MJT 
•j-yi^f-n^/i^yg!) rt-tti/ K^^jg^fctf 
3fefrfl¥£J: ->T»itt-5 d k *,T'# S . Ml T 'J -rt^ 

a) CsSH 

HO-C (Ari 2 ) 3 (II) 
(:£#, Ari2<iButSS<Oji , 3-CS)'&) on/ril— ^ 
^ 9 J-)V*Wk?&tzMz ) 

a^XXIII 

H— Ar 12 (XXIII) 

(or" ) 2 (st*. R" ter/i^/t*. mmcx-sT/v 

b) CiSII 

HO-C (Ari 2 ) 3 (II) 
(iS+. Ari 2 J±ff(cS«60iiOT-J>&) ^MT'J-^ 

tfAr' 2 Li£jtl2Ar' 2 MgHal) 5$XXV % XXVI^TtliXXVI 
I 

R" OC00R" (XXV) 

Ari 2 CO0R" (XXVI) 

(Ar» 2 ) 200 (XXVII) 

( % r- imizzimm 0 ?$> 0 . wt * f-^-c* 



24 



c) C^H 

HO-C (AH 2 ) 3 (ID 
(3^ Ar^Jifi^slcoaOT'A^) 0>bVT\)-fr 
* ? J—iVZimt&tLtblZ^ 
^III 

Hal-C (Ar' 2 ) 3 (III) 
(:£4\ HaltJj:tXAri 2 {i1>ltcSii<7)ffl , )"e&S) ^ 

d) C^II 

10 HO-C (AH 2 ) 3 (ID 
<*K Ari 2 «|ift^^coiiO-C'J..S) OihVTV—A' 
*9/->V S-SS^-g. 3 

^XXVIlCOft;^)?:^ Hal-Ari 2 ^t#ftli:RJ££-£ 
6Xg; 

e) C5SIH 

Hal-C (Ar 12 ) 3 (III) 
SIV 

20 HC(Ari 2 ) 3 (IV) 

«o Mi r 'J -/k* 9 y Sr^o^'y fli-rs* 1 ( fSUtf . 
BJTTT\ i«iN-yotX^yW 5 r-'^Jt«^tf- 
cryfr&lzi. 0 . ^ -tt±Ai Cl 3 co#ftTT«0r b 
5^o^^y, 0Hi.{fcci4 tnKfcizX 0 ) , $)^,v^± 

f) (3WIcohUTU-^^yi&S^-S^^) 

seXXIIlCOft^^. ^i.»fAlCl 3 <7)#ftTT\ ^XXVI 

II 

(R'OsCH (XXVIII) 
30 (5W. R" «frtffi«O5i0T-fc0. i|ftyf-;PT'fe 
h ) CO b V T)^**/* 9 y t%.mZik&JLU ; 

g) (^IVWh'JTU-^^y^SB^i.Jttot) 
Siiioh'JTU — f-;WN5 A Y & tztejUi 1 <r> V 

7tthjm( mm^mit^mi- mj »> a * hj 

X*lVW))i>9rtV HtJi^H^fl^'J^AJrffiffl) ; 

h) (5^IVcOhUT'J-;^^y^l!ittS^*6t) 
^XXIIIcOft^^. Wli.{fAlCl3i0flp£T-e, ^xxix 

(Ari 2 ) niCHHal„ 2 (XXIX) 
40 (^+. mttO. 1^^<42T'&0. 2 4fc« 

m-, 

i ) (*i h u r u 9 y ^SB^s ) 

iSXXX 

(Ar 12 ) 2 CHLv (XXX) 

Ari 2 CuLi) kSiE3-yr*XS : 
j ) C^XXXI 

50 (Ari 2 ) 3 CC0OH (XXXI) 



(13) 
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2 6 



m i \<n v y r y f-;^N7 h £-mtgat£ 
RjtES-^s* 1 (PHi.^. CM (co) s o#arrc) , h 
y r y -a* f-zp^ii^s^^i^ zi«tt sjd$ 

k) [iexxxii 

(Ar» 2 ) 3CCOOOCOC (AH 2 ) 3 (XXXII) 

•tziztuzi 10 
hyry-;nMg&i§^^-;W3J;tx®ig^t). m 

1 ) CsSxxxin 

(Ar 12 ) 3 CN=NC (Ar 12 ) 3 (XXXIII) 
(*K Ari 2 »iBu(C^^)iiOT'fc&) <7Xk^ftS-Sjt 

5SXXXIV 

(Ar 12 ) sCNHHal (XXXIV) 

<z> h y r y -a* ^-a-ts 4 K£\ #i;ifcfiHfc& 
m ) h y r y ^;Huffi^W^Ri5$ -£ 

X. l«LhiOry-^^BftS:SS^XS„ 
ro-bxis ( b ) coJ^Wi. ^xxviicoa^^h 
Jtner/pa-^ (Ari*) 2 choh (^fiift^yr * 
(1) 



H 2 / Pd 



*^TbHAr» 2 CHOtAri 2 ^Wlg^JB^^|. 0H;U£Ar 
12 Liit{iARi 2 Hgllal tOSJStCj; OMit^) <7)B? 

±mtt&®itn&ti)i<x>mr i 2 axmk&Kmtzi o , 

*3t«KSttAri 2 mC12r, mfcfAlCl 3 c9fiq£TT\ A 
ri 2 H t K0$-tM, .1 fc J: OS^S - 1 •& . 

*±, wish yry-^f-^^^r-^y^NHzcit 

hVTO-lWFJW^j Yit. Diinnebacke eta' 
l.tCiOCheii.Ber. 122:533-535 (1989) t|2®CO^rffi 
iZfe^XStm'^Z. 

mm h y r y f-A^y# A^js-rsist:. h 

fiWb-r-S.mtc. flS^<7)Ari 2 S±fca^S^#ALTi> 

«t<. *^«hyry-^BiiK^-fk^t^i«ii« 
i>^mx-$>&. 

Ari 2 »i, mz.imriz^-tKfti^~Mz^xm 





OH 



(o ) { R 7 ' ) 2 CO 



P 2°5 




(^+. r 7 ' itAcmm^tzitmiz^mffiXo^m^ xx-b*). m-&tz£^x8m£iz£->x8mtstix^&) 



29 

(4) 



(15) 



$31^3 17 594 0^ 

30 




(16) 



ftmmi 7 5 94 0-^ 



(iia) 



3 1 




1. SQCI 2 



2. Cb 2 lS) c 

3. H 3 0* fc# 



2. ftfOH 

3. H Z 0 




COOH 




C00R5 



(iib) 




(iii) 



(i?a) 



, 1. 7f + ^'Jf ">i> 
R2 2.CIC00R5 




3 „V 





1. r^ + ^yf ->a 

2. 0HCN(CH 3 )Ph 

* DMF 

3. H 2 0, H* 



1. T * f- ? A 
r2' 2. R5sSR5*eaR5sCl r 3 



COOR 5 





(17) ^ff^3175940^ 

33 




(18) #f*g53 17 5940# 

35 




2. S 8 

3 . QCH 2 COOR 13 



(xi) 
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(19) 




3. C 2 H 5 Br 



1. Na. NH 3 ( 1 1 




17 5940-^- 



2.(EtO) 2 CO " 



SCH 2 CH 3 



2CICH 2 C00R13 



SCH 2 CH 3 



COH 




1. T )\r*)l> y f- U 

R*' R 3 ' 

2. (Na0 3 S(CH 2 ) n S) 2 




(iiii) 




S{CH 2 ) n S0 3 _ Na' 
COH 



1. TJfU^rto y f;*? J* 

RZ' r 3 ' 

2. HCONH(CH 3 ) 2 



* fctt 0MF*biC 6 H 5 N{CH 3 )CH0 




(xit) 



COCH 




COCH- 



1. 7 j\s*a> y •> a 



3. CICH 2 C00R 13 




SCH 2 C0OR 13 



(20) 



m&m3 1 7 5 94 0# 



CxO 



(in) 



(iTii) 



(iy i i i) 



39 




H 2 NC(CH 2 0H) 3 



'1 



C00R13 




ClCH2COHR9 2 




CICH ( C0OR 13 ) 2 





ClCH{CONR 9 2 ) 2 



C0NHC{CH 2 0H) 3 
COH 






(22) ^HF®3 1 7 594 0-5|- 

43 44 

(nii) 




tirfB-Xdf— A ( i ) — (xxiv) <9&*fc:ijVVt, R *Tt>J:V> <> 
-X-CR7 ' 2 -X-, fllxfcfOC (Ob ) * hj ^<7)Xdr-Ac7)^ s J»TCj*t. 



(a) 



(b) 



(c) 



4 5 



R3' 



(23) 



1. 7 'Jf 




2- S 8 



3. T;l/+ y ^ 

(E(0 J 2 CO 
5. CICH 2 C00R 13 

1 T^+A-'j^^j, 




Z.HCOK (CH 3 } ? 



R? 3. T f- Q 

i.Ut0) 2 C0 



1 . T Jl> * JU *) f- *> A 




2. S 



'8 



R2 3. 7**;i/yf-)A 
{E(0) 2 C0 



mzmco- mizts^x. *mnz. #*<o5~6Bo£t 

XL * 



X 



#HfS&3 17 594 0-^ 



4 6 




80S 




SCH 2 C00R 13 




COH ' 




(XL) 



(5frK xj3iW«|ii{c^7)aOT*fcO. YMiSC 
H. N. CC00R\ CSff\ CM£ 3t«CXMT$> *) . RSfcitfM 



(24) 



watm 17 594o# 



47 



48 



(5frK Z'MiCHOH, C=Oi^iCHHal-CfeO. Haiti 

iSXLc^Kif £ UWfc#fofc LTte. #X#K* V # 10 
WlX'ht l>e?>&mft>ti2, . 

HX I.XII 



HX Y XH 



(XLI) 



$> 0 . xim^mmzsmizfernvM 0 ) ^>it 
&mz. m^kftrz-in (r? - > 2 cx (5^, r? - 

11 

R 40 ' 



HX 




(XLII) 



XH 



30 



^Hb^HitaBctfclW: («?(i.(f. Fe/HC1£&JB) . & 

(*^{±7^;w^i£*^;^-ii:Bi»cff^i»^ 40 

im¥ t Mmm.¥£m& im/mmmm&mz^m 

*imit#L wawl *%.mm. mmm^a^^Lx 
i>x^. z\n&mi, imnm (mummM $tz\± 
» (mnmn) mm. mtttiMmu&iim 
we (mtamam. m&i£V¥8) wm&mm. 
$. tdt&^&^comit t te&\izi& mtmx'b t 



^^x'h^uwi^^mmm&^y-^ivt lx 
&Mthz\ttfX'*&. 7iS*Mi. 
7±>i-wz^ztitzmmmvi*t Lx&m-t&zt 

mmmw7 d s^/Niga* 1 vM—iomztc 
jasfciyjs-^-Mii. torn, stt. 3yf7xw« 

Sr^b-t. HE£. SjSifl&<±. ^Jgco^tO. 1-100 

»*L<»io.2— lOmM. mzo.s^mcnms^nzh 
®mftwmmM±, »^L<«io-iooomM. <& 

t50-500mM^iiS607'J-5^^^^rrS 0 >fjf 
Vtt%»CD^&K»i. jggJi. «tC»*L<{i50~200ia 
^tl3O-170BM«®fflrt(c^0. -eLT^M^ytt 
Wg^tfi^Wi. 200~-400mM, ^(C290— 330mMcO|gfflrt 

wsuafcwa&fcfcL A*>mtmz->\^xxmzj,m 

— IOObM, IW>tt^{C^>^T(i20--20()iiiM<7)jilS$-^r 

-r^an^s:. mz. mtmm (i> 0 

lus injection) <OJ^(C(i, jgjgli, if ffrS-fcteO. 1~ 
lOOmM. L < »± 5 ~~25mM, !^t*F^ L < « 6— 15i« 

mMm^.-f. mmui. bv* (2,2,6,6-fb7 

yVCl.2-d:4,5-d' 3 t'X (1,3) y**V— ^) 
^^KHifet^lKO^^W) ^mi»3yb7Xh 

mfc£mnft^Lfcm<D7>yb*mLxnmviX74x 
tmztixm. nm'gi*. mizfmizfi&zttfx' 

SfSlH* 
lliW^U; 
2{iJii^L ; 

a) TR=0.3^, WBBm$fa=0.388>. 256S)g (256X 
256-7 h'Jy^X) . X?4 XffSlcm. «K25cid. 7U 
■y7"ftS90" (SR) . f-X3- (/yyiVK) . TE 
=30ms. %.—X?4X. l.^m. 

b) ffl&* : 7Jt--?-iift0M<)Th'>tz. 

7D h y^i^417kHz ( H =100G ) UHF^SaS=274MH 



(25) 



=81^3 1 7 5940^ 
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fcitfftl y -y hfU (BSlOcm) ^A^LTIr^. 

!WaSixitUHFtli^<±g30WT'*)0. *-a*&d*)A#9 
mzTtfiS-yhZtit: (<i/io) . rnh^a-fiwi, 

ttv^yy^r^-HMTL/ovt (5cm) . £<o 

=K/K9QffiJ;)L ®3&>oi£ O1000) A\ UHF+tUSTt 
Wffilt<7m)}£faX-tz (loaded) ^ffc«50Q*gffcj^ 

c ) /4X (S/N) Jtli. *&100T*-afc. 

3>h5XM*fl^0^»ili*^l?;lir^ 5 
>-'#^<7)j&KJ±0. 5rt*Src*ofc. 

msmi 

2,5- s J*)Vjiy\ — 1,4-2/b Fn^z/Ky^y 
%M vX^x-f7H50nl A 9 3 1l? 7 X 3 f*rc 

l) . tf^-croiKftC. 

p-Oy*rSy9.0i (0.0256^) ftflMFLfc. jffltf- 
ttftHWBfLfc-^MI^A (5.9g. 0.256*A) 

<t)*>. «*x?./-a (20mi) ryt-T^l 

RMftit* (170ml) *Jni, 
0mlT'2|Haa}L^. &Vvt-*ffl£igJ&g?T'pH 1-2 

tBHtftu x-x^80niiT- 3 mmm Lfc. x-tvms 
aj^«». sasL (Na2S04) . mam&zit&t. 
i6^0fflte&im*tthmNto.3e (90%) im 

MS (i&l&feJjJt^) :M/e 462 ( 42% M* ) 447 ( 5% M* 
-15) 

2,2,6,6-fh7^fyKyV [l,2-d:4,5-d' ] b' 
x (1,3) A 



50 




1,3,5,7-7" h 7f-T- s -4 yy*y-2, 5-i?*y 

(4.0g. O.OMrEyK Larsen and Bechgaard J.Org.Che 
m.52:3287 (1987) fcflHTiMILfc) £\ 

tf«oiM^h »j->Ay h^^-KiSffleeomifcisais-fr,. mm 



ltKttftLito ^ffl^yf-l^y^n^^ H70ml"C3 

ehkuu mmz&mt (N a2 so») . mamta* 

/Pxvsoai&sas-tK T-thy3*\&kT/y y ttM£ 

Kx-77HbA (HBF 4 - EtiO) 2.5rt£fttf.fc. .lOS 

ffi^fl/^Q7-( H40ml-C®«iajL^„ *«IH&II 
10 %ML (Na 2 S04) . ^SE^HS*5t. isfcltfejg 

atmmn.u (92%) wm~>fz. 

IB :2960, 2920 CM" 1 x 

iB-NMB (CDCI3 ) 5:1.88 (CH 3 ,12H) ;7.02 (7r#& 
ftH,2H) ppm 
HS:m/e 286 (14% M* ) 

mm 3 

h'jX Ky/[l,2-d:4,5-d' ] b'X (1.3) 
COH 

20 



30 



40 




50 



F.Dallacker et al.Liebigs Ann.Chem.725,99-105 
(1%9) Vzm.^XWm.lt^yV [1.2-d:4,5-d' ] 
b'X (1,3) ^':**y-A-3.2g£. T)V3yy-mm.x. 
— -r/HOOmlfc^WFL^. *-r-trh^T'-15X:tc:^ai 
ft. ^*^>-*<92.5M:/^/l^f-^A&m0ml (Aldric 
h) Sr. IsVyi/frtJ&TLIt. ftiffigfcffiOi'K C1<0 
S^J^2I^S^L^„ ^X^-;^-**-M.8ml 
(0.0068tA) £Jn£5fc. fflJg#*>-fM;:±#U H 

ft. **150ml(ca^\ CH2Ch75mlT'3IB|J|liajL^„ ^ 
<OfflSffl^*100mim»L. HgSftT-fgfilLT^fgH 
L7t„ lRM:2.96g (88%) % H^[:125X: (^FSffl) 

X H NMR (CW:i3) 5:5.75 (CM2 12H) ;6.25 (^#K 
ttH,3H) ppm 

MS:m/e 524 (100% M» ) 

48i|@500mG£^U Sl^ia^UHFai^T'S^jr-^N'-yN^ 
HSfe^4 

1.2.4,5— rh^fc Hodf v"<y-fe> [1.2-d:4,5- 

d' ] bx (1,3) s*r#y— A- 

2,5-> ; bKo^f^-l,4-'<:yV^y>-i4g (0.10^ 
A) 96%X^y-yH00nlt@}g^^5t o 10%IWC 
0. lg£N 2 TTSD^. . 0. 10 ; t;Ml2 iP®M.$tl& t "CParr 



(2 

5 1 

sw-st. tmm i %&mw.mx'ftt>titi. 

5tttSfll5 

2,2,6,6-f h7^f;Ky/ [l,2-d:4,5-d' ] b' 

x (1,3) WfV-^ 




10 



SSSM4t^->TISi?Ucl,2,4,5-xh7b Fu* 
>"<.yHr>18.6g (0.13*/U) t 7*b h y70ml (58.6g, 

&L<imLtiZcom.&V!itZ. P2O5 (Lire*) 168g£ 
-x*0. 5 e Tifc*t> Ltz „ L£ ^>?££K2 CDs lOgTSft 

«u lWrfaau* u *>t&l. mmmt&t. 

fcktlgftU f^yhL. li^-lir&fc. 1^122X: 
OSS^^|13.8g (48%) ^SSfftfePHi: LT#£> 
<r?>£j£!|$jfcL /HKo^Jftx— r;p36»^»Btefi-t 

•H— NMR (CDCI3 ) 5:1.65 (Ofe,12H) ;6.75 (??#& 
1tH,2H) ppd 

l3 C— NMR (CDCI3 ) 5:25.49 (CHs) ;92.75 (3f#fttt 
CH) ;117.81 (Qfe 2 ) ;140.43 (^#j£ttC ) PPm 
MS:o/e 222 (90% M* ) . 207 (100% M*-15) 

30 

3-^f/W-2,2,6,6-fb7^fyKyy [1,2- 

d:4,5-d' ] b'X (1,3) j/***/-* 
COH 



xjCCx 

SCH, 

40 

5 ^oTiS»L^2,2,6,6-7" h 7^^-;^ 
y*/ [l,2-d:4,5-d' ] b'X (1.3) Sfi#*y—MA 
g (0.005^:*) T^r/'yTT-faSx-x^Sialt^ 
Ml. Mffl-C^D-ytt»<02.5Myf-;P'Jf-7A^?K2.2ii 

(0.0055**) Srjll*.. -^M^J^SiSJT— BWttf L 
fc. iR^T'R^^)$r?Mc50inltftav^'„ ffi7>8l 
L. Tkffl&x-x^SOBlT-tttKLTt. ^GfL^fflfflS: 
2McONaOH 50mlTifc#U mkT&®LTmftZ-£& 

l.lg (82%) 1>Wj'im°C(r)&&&3 1 tlXmt,tl 50 



) ^^3 17 594 0-^ 

52 

1 H— NMR (CDCI3 ) 5:1.67 (CH3.12H) ;2.45(-SCH3, 
3H) ;6.26 (3?#i£14CH.lH) 

MJX (8-^^^-2,2,6,6— rh7^f;Ky 
V [l,2-d:4.5-d' ] b'X (1,3) S?**V-JI0 ^ 

?y-* 



COH 




SCH, 



»fefi»l6 (Cta£-?TIBSL)t 3 -2,2.6,6 
-fh7^f;Ky/ [l,2-d:4.5-d' ] b'X (1, 
3) ^:t*V— *6.2g (0.0235**) J> TlV^yTT 

+C02.5M7'^-;HJf-'7A)§?gl0ml (0.025*^) ZMz. 

&#t*-**y-*&+maJU ^X'm&xim 

L^*^ll^fiaS!tgLJt„ i^xf-;!^-*'*- F0.95ml 

(0.0078**) £B0;ifc. 
18B#ig^. K£^-£!fc£**20<)nlfci£&\ CH2CI2 7 
5«il-C3|5]aajL7t. ^T«ffl^H 2 0 lOOml-Cft^U MgS 
0»Tfa@IL. M£EN-&fc. 3m@{fc&5g#*§£>*l, 
Jt„ £cO£l£^£^c^5ili|X-T*fc 

u ?>m-&t. m&>mx:<v$imcr>ib&m.ig (32 
%) *^feig B B H t Lxnt>tvrz. 

•H— NMR (CDCI3 ) 5:1.51 (CH 3 36H) ;2.40 (SCH 3 .9 
H) ;4.20 (0H.1H) ppm 

13 C-NMR (CDCls) 5:17.28;25.48;72.56;99.87,111. 
97:138.71:140.97 

»E:n/e 830 (80% M+) . 714 (100% M*-116) 

mams 

hUX ( 8 -^f m-2,2,6,6-f h7^f ;Ky 
V [l,2-d:4,5-d' ] b'X (1,3) 5***y-*) * 



C. 




SCHj 



FUX- (3^^f;W-2,2,6,6-fh7^^ 



( 
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OY [1.2-d:4.5-d' ] t'X (1,3) 

fUlyTX-mmnP 50ml (AI2O3. X— V<S— 1 . j&g 
tt) fcJgtfLfc. O.SgCrCh. ^V^T-BFaX-x/HtifeO. 
5-1 »L<8ffLfcfi£*rtC**fc. 15#&. JxJE 
&&ft£4NONrfll «Mffl£4HtU Si 

6ng (71%) * 5 Mfe»*t LT#^.il^„ Z.<tfN8<&r 
b5tKn75^Mli> EvansO^g (J.Chen.Sc 
O.2003 (1959) ) (Cjtftff. WX^vVijlV^^h 

MS:m/e 814 (60% M*-l ) 

mm 9 

bVX (8-x.h* lst)}Vi£-fo* +)V** -2, 2, 6, 6 
-fb7Xf;KV/ [l,2-d:4,5-d' ] b'X (1. 
3) a***y— *?y-/l< 

COM 

>0$Q< 

SCHjCOOCjHj 

f b5hKD75y (THF. HPCL-^V— F) 50ml* 
(^HMS^y/b'X^^V- /P2.25g (O.OlOt 
>W H7-fT-f^-T-fehy?§4«T'-80X;tC^aiL 
Jt„ 2.5HOn-7'^H»f">A4.4iil (1.13*) £Jn 

Kit (S3 ) o.35g£ l mxHaltt* m>ttmz%MliK 

JELTt>9. -O^^£-80T;fc&JPU 2.5M<9n 

4nl2rjDXJt <> 

l^fl^. ^ooftg|x^xXx^5.5ral (0.05^ 

ii. ^fcB&fefc fr-O&MlZ „ CHClaT'COTLCtJ; 

0. Zl^hy (fc.fcWIlO'fejSft) fcfcfctc r=* 
flsj A^lfcSixfcrfca^fiJt,, $fetV2i^N^. 
R^g^*S-**200ml(ca^\ ^'Xf-;|^x— f;l^75ml 

mm-r&t. ®&mfm&nt>to:. mm&t ltch 
eh - ^x^-^x-f-^^ffl^r ^ i> tiix'z commi 

mfemtzit&t. m&mm (m#>xmi) 1.46 

g##£>iU:. 1R*:42%„ ZcrH&mM. 'H-NMR. '3C 



27) ^^3X75940^ 
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iH-NMR (CDCls) 5:1.22 (t) (CH 3 .9H) ;1.50 (CH 
3.36H) ;3.57 (CH2.6H) :4.1 (CH 2 .6H) ppn 

13 C— NMR ((DCI3) S:14.10;25.44;35.49;61.22;96.6 
4;112.45;117.77;138.67;141.25;169.016ppm 

MS:m/e 1417 (10%,m + - 1 ) „ 1031 (30% M*-15) 

mtmio 

b UX {&-^\~*isJ))VX—}V*^h)\rh* -2,2,6,6 
-fh7^f;Ky/ [l,2-d:4,5-d' ] h'X (1. 
3) 3£t*y--*) 




SCH,C0OCjH s 



20 -•K-^f-;H-^--2,2,6.6-7 i h^f-/K>'V' [1,2- 
d:4,5-d' ] b'X (1.3) i?ttV—)V) X?/~)V25 
OngSr. THF (HPLC-^-K) *-)10<Wfc:jgJBU 250ml 

LX;<7V>7Z-£ti. CrCk200mg. JJci^TBFs-^X 
^-;H-x;H).4ml$rj0XJt„ 5 ^'x^/l-x-^f 
;P75mlJni., <r^^-!|*l2r75«lH20r2|ai, -?-LT2HON 
aOH74«lT'l|Bl«iaiUc„ Hffe1r*8ffi£5c«?)Si02 £3ffiL 
T-5i§U ^xf^x-^TiggtU *S4»T^K 

30 ^y-;P5ml2-jDX.Sfc#^(C@^L. MJgfeJ£ B B B 177mg 
#>'f#£>*U iiiSrSjftx-x/PT-a^LJt. 
7^;P^-S:60% (NMR-Evansffi) 
ESRh/Px:x#0.2Mm:7*88AcH 2:66$ L>#>>X 
^:335'J^«>X 
USSfllll 

HJX (2,2,6,6-xh5^^-M-U'>A-8-^ 
**^Mf*f*W [l,2-d:4,5-d' ] t' 
x (1,3) §£**y-*) 

C* 



40 




SCH,C00~Nd* 



SaSWlOOBH TIBS Lrtr Mix 
50 ^Wf W-2,2,6,6-f K5^f ;Ky/ [1,2 
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-d:4.5-d' ] b'X (1,3) iZ*<*V-A<) ^f-^70mg 
^V-^l^T'NaOH/IfcO \20ul (0.019g Na 

oh) ttuzo.5^mm^mmt^. mmm (m. 
9®t^ t „ ^scofl:^fe53 s v yj^tfn t>tifz . 

33*0912 

MJX (8-.X ^^-2.2,6,6 
-fN7^f;Ky/[l,2-d:4,5-d' ] b** (1, 

3) 5*t*y-A0 

COH 

SCHjCOOCH, 

^Sfe^5<7y<.yyh*X^^V-;H1.38g (0.051^ 
/I') T^rf^TT'HPLCT'l'— K<Ofh?bHD77 
250ml izmmi. Y94T4AT-45C£Xfrl,ti. 2.1 
M<7)n-:7> J >P>Jf->>A26.2ml (0.055*^) 

X'¥jlftM~tXMz.tz. iaK«-3<rct±#t. ^i9J?§ 
£JK9*D. ^^Bs^aH* L&#^30#igiSc^L£. - 
aOXJMWflU Ss 1.75g2rlH]T^jDL^ 0 &i$§£ 
35#&CiSgj;i(ra;:±#U ffiMtcom. 

/PU^A26.2ml£l|5]T'iD;t*:„ 

m:m&t,zfnj)^it L,2t . &ip?g£jft o t . ikhsi 
&£aAtt+2TCfc±#U ctt^fftx-io'c^a 

W) . <$SSS$-K0*St. ^^{i^HT-A^fli^T 
H&fefc&ofc. l/2l$fg&, KJKi^?:** {500ml) 
fetar. it^Oml^BDX/;. ^'xy/lx-y^300ml£ 
JDX. ffl^-SiL/v:. Tjcffl^a&Jpco^x^x-^TIft 
*L^„ IrtSffi^feOfe (ft*) lzt£Uzi5imm 
U T*y-r-^3>-L. H 2 0 200mlT2HI3fcj£U Mg 
S(kT1£*£U <Kvve,*:ii£ s "TLC-Si 

0 2 "-^5A±T , CHCl3/CH2Cl3/>''x^x— f/PtlflVi 
Xjmttz. 7y?isB>3 (i^'x^/Px— -r>MB)fct 
4y£^9.6g (57%) Sr-^*LTV^„ j^n^yy** 

1 H— NMR (CDCh) 5:1.485 (CH 3 ,36H) ;3.65 (0CH3.9 
H) ;3.54 (CH 2 ,6H) pp» 
13 C-NHR (CDCI3 ) S:25.25;35.31;52.23;72. 41:96.4 



28) »IWB3 17 5940-f- 

5 6 

3; 112. 42; 117. 71 :138. 57; 141. 22:169. 43ppm 
MS:M/e 1004 (70% M* ) ; 988 ( 50% M* -16) 

mmm 

hVX (8-X V*is*i>VX-)VX ^l^r-2,2.6,6 
-fb7^f/Kyy [l,2-d:4,5-d' ] b'J* (1, 

3) s***y— 



c 



10 




SCH,COOCH, 



i£~l\,*^iV1-jS-2, 2,6,6-fh7> fVl^W [1.2 
-d:4,5-d' ] b'X (1,3) ifcJ-^y-AO *?J-)V 
l-0£ „ TMa-htfrCTHF (HPLC-rJO—K) 150bH; 

SflfLfc. Crci 2 (is*) l.og-ean*.. m^rmyfc 

20 SrfgiB&riiLit,, BFs/^'xf-^x— ^2ml5:Jnx. ifc 
^"ClO^tr^x^x— r^£Jni)t. ftfiS&£H 2 o 
fc2Mc7)NaOHTlftajL^„ *tSffl^M^i02*5^tfflL 

/H&20mn;:j§*?U ¥M^*-Cifc88$-tf\ 

nas^-s t „ mm&stto. 78g##£>ft£. 

*ttW14 

HJ* (8-^;^7°h-2,2,6,6-T-h^^^ / <.V 
V [1.2-d:4.5-d' ] b'X (1,3) * 

30 COH 




SH 



»ifeCT5<?>^yyb*X^^y-/U.5g^THF (HPLC 

-^-H) *5ioomit^«L (mmr) . K5-fr>r 

X-TbhyiS4 , -C-78X:fc^aiL., 2.5Mc07'^'Jf- 
40 >7ix(BuLi) (A.4f9->4i) 85ml^ani^„ BuLiOS* 

mzwon-otz. 2oftmiz%j®&&fat:~mmz<%3i} 

Ss ($*) 0.64g€r 1 
»#L^'^>i!cgUv:„ -7Sraz^mtfzm. 2.5M<3DBu 

Li 2.5mi ^jnt^„ mA-eitmmvt* #?^afe 
50 ^-^-ho.8imi^^^(^nt^. m.^m^m&x- 



(29) 



mftm3 17 594 0^ 
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Ktefi^ffcLfc. 1.5H$0f£. NaH 2 P04#;30g£&tfN 2 T' 
fifrftH.: Lfc^xf-ypx— tVMOObI tc. jsOE&^SrBi 
Vtff. mftffil. 7MB^>-'xf-;l,x-x;H00mlT-l 
HlfflttJL^. £0rL*:#tllffl£. NaH 2 P04#>15g£^tf* 
-CffifrU MgS0iTl£*IU ^j§U (MH^St. 

«*S4i\ ^>J5'JU JS£4rC3B&3-£Sfc. niy»*4. 

SSg^'fl^ilJt. C«*»*^TLC-^«J^60M (Merck) X' 

L , 75yya^7A ( S'XfyKC^'TVl'— 'VT*:? y : 

COH 

'3 

-O 



58 



10 



* (7:3) +C95i0 2 400nl ) tjWt. ®ti)cr>m& i mtimig> 

] H— NHR (CDCh ) 5:1.49 (CHa ) ;3.25 (SH) ;4.10 
(OH) 

» 3 C-NMR (CDCh) 5:25.48;72.33;93.55;110.66;11 
7. 51; 138. 26; 138.54 

■f"*^yV[1.2-d:4.5-d' ] t'X (1,3) 5£t*V 




MnCX, 
NaCN 



CHO 



HOAc 

MeOH, 65 °C 




COOMe 



HJX (8-*;l/S;P-2.2,6,6-fh7^f/Ky 
V [l,2-d:4.5-d' ] t'X (1,3) S**4fV-A—4 

-4v> ^^y-;Ki.26g. 1.625 (mix 

X (1,3) : J**V-)V-4— i)V) X9J-)V (Htfe 
0i44#BB) fcnBuLit<ODMF4>T^Sjet<fc 91313 L£) 

Sr. se^^y-;w (80bd izmmLfz. ^comm.^ 

O2 (18.9g. 2175 ll^r/l-) . NaCN (1.26g. 25.75 Vt 
)V) tiXimm (HOAc) (1.26ml) ZMtfZ. 
!fo£40B^5X:fc:MMU &Wt>-t9>r r-£iMLT^5§ 

u zmzmmmLfz. ss^akcu uoomi) t 

* (40ol) ic^fcfrgJL*:. *18ffl$r$^(-*30DlT 
2EIiJfc#U mMZIML. m&L (Na 2 S04) . jfWJ 

yrrm^xz t>izimLtz„ m-otzfevm*. suk£ 

ML^7AT7n7h/57 <-KWt, CH 2 C1 2 /E 
t 2 0 (4:1) XW&Lt:. ^«M^tf75^y 3 S 
COH 



20-*^£g|*>. ^JSr^^^t, fcfcfr&hyx (8~* 
h i/ttlVIS— )V~2, 2,6, 6-fb7^ f-yKJ-'V [1,2 
-d:4,5-d' ] h'X (1.3) iS**V-)V-4-4)V) 
*9J-)V\M (77%) *^tilJt. 
'H— NMR (CDCI3. 300MHz ) 5:1.44 (CH3.36H,s) ;3.78 
(0CH 3 .9H,s) ;4.24 (OH.lH.s) 
13 C-NMR (CDCl3,75MHz) 5:163.4 (C=0) ;140.5; 
B9.2 (3?#&ttC-0) ;118.3 (flgflfi&ttO-C - 
O) ;115.0(4SJRC-g^#S6tt) ;99.1 (4S3I 
p-C-g&TM&tt) ;72.6 (4ffll BgJffi&ttC-O 
30 H) ;51.9 (OCH3) ;25.5(CH 3 ) 

MS {^-—^XTls—) :M + +23 (Na) 888:889 

hOX (8-^^y^-2,2,6,6-fh7^f;K 
>V [l,2-d:4,5-d' ] b'X (1,3) S***V-/l^- 
4-> ftU) J—)V 




NaOH 



MeOH/H z O 
THF/H z O 




COOMe 

KStg?15WXXr^-Cftl. MJX ( 8 r^^/P 
^;U~-2,2,6,6-7 v y=7X+)VOV [l,2-d:4,5- 
d' ] b'X (1,3) i?** V-lV-A-A)V) 
)V (0.30g. 0.345 Wl?) SrMeOH (10ml) M 
eOH/H 2 0 (2.32McONaOH^) (Cj§jj?L*:Na0H (0.41g. 
1.025 fcpH#7fcaM-**-CS&»lU:. ^a-c- 

^&fflt^£0.44.Bl«ffiU: o ^Mtt*Wt^SA50 



COOH 



*£a6K£T'^H£gg£U THF (3.5ml) ZMltz. Rjfc 

m&mtm«). im&&&Lti. zcr>im&* (iobd 

£MJLX%MLtz. IWZm&TTmtZit. * ( 3xl 
0ml) SrJni.. tMBS-x-tVI- (10ml) TttaiUt. * 
«Sffl£#8tU *ffi^2M^HClT1Stt€L^ (PH3.5) . 
HfeO»!)«fej£U *ffi£x-^ ( 3 X20ml ) iJi 



(30) 



59 

tfofech (30ml) TmtnLfz. mmzmtb. sasi, 
(Na 2 s(k ) . m\&mm-& t , mss-c&s mj x 

(8-^*'4f^-2.2,6 > 6-xb5^f-/J^<.yV [1,2 
-d:4,5-d' ] b'X (1,3) 5*t*V— *-4— f ^) 
^^y-;W)^*H^?|fel*^^X^©!|fj (0.25 
87%) fc LTf#£»*Ut. i^O^i^i. UV (254nm) 
JfcifJ2S£fflUSHPLC (C18. -fsj-y (fh7/f 
/k-m-^ATtf-h) 7o-7b/77^- (CH 
3CN:H 2 0) iZkilAX. ^MPfmni^T^ ( Is) tflft 
3t«T'f¥{BLT#>2%) . 



^f^31 75940# 



60 



10 



] H— NMR (D20,300MHz) 5:1.26 (CH3.36H,s) ;13C 
COH 

H^3 



-N* 



*MR (D20,300MHz) 5:169.6 (C = 0) ;138.9;138.8 (^ 
SKttC-O) ;118.2 (fllftKttO-C-O) ;111.9 
(4SJHC-S^#^tt) ;105.9 (4Mp-C-S 

m%mmm usjr iigi»&ttc-oH) ;24.6 

(Ofe) 

IR (KBr.cn-i ) :3450 (0H-##j 7"D-K) ;1670 
(C=OffJBs) 

hVX (2,2,6,6-fh7^f;Ky/ [l,2-d:4,5~ 
d' ] b'X (1,3) ~JttV-)V-4-4)V) 



(CH 3 ) 3 SiCI 

CK,CN 
Nal 




h\)X+Jl'i'\)A'?v54 H (68.1ml. 5395 U^e i 
;P) fcH'XtJ-MI^A (81.0g. 5405 UtA-) 2r£T 20 
bhxMJ/1- (500nl) +T-fi£U h'JX (2.2.6.6- 
fh7^f/Ky/[l,2-d:4,5-d' ] b'X (1.3) 
S>**V— fl^—fAO ;*:$>/-/P (62.4g. 90.25 
K ^Jfc#l44) M&Tft#JXtf L=5r#£>fln;t 
St. i«Kl57 7X3{±. itt^XhO) ZWK'tzthTJV 5 
:^A*>f7l,-t-BIA,fc\ 24l$ISflii¥f£. KJE&#Bj£Na 
2S20s^?S (t|<2 « «t>Na2S203 - 5H 2 O70g) 2 I Wz&W 

y <)\s?-±f&m-&±-am.Lit (2^) . >kmfa 

£i-PrOHfcfci>(;:2Jg©$U ^j§U ^V7o 30 

( I5ni ) Tifof-fs t , ^.mnX'hh V V 

X (2,2,6,6-x > 5 y^/^yy [l,2-d:4,5- 
d' ] b'X (1.3) S***V-*-4— f/U) ^^>54. 
lg (88%) imktlXi. 

iH-NMR (CDCI3, 300MHz) 5:1.47 (CH3,36H.s) ;5.42 
(CH,lH.q,J=0.37Hz) ;6.20 (5?«&ttH,3H,d, J=0.37 
Hz) 

13 C— NMR (CDCI3, 75MHz ) 5:139.5:139.8 (3=#Sltt 
C-O) ; 

116.7 (tiStfm&O-C-O) ;107.6 (4fiJI 40 
&tt) : 

90.7 (^S^ttC-H) ;30.7(C-H) ;25.3 (C 
Ha) 

MS (EI) :M*-16 ( 676.100%) ;M*-15 ( 678.40%) ; 
338.5 (70%) 
I6&S0918 

M)X ( 8 -f))Vif^l/)V~2,2,^-f Y 7^f/K 
>V [1.2-d:4,5-d' ] b'X (1,3) UttV—fo- 
4-4 )V) ^yfcitfb'X (8-*;U#^^-2,2, 
6,6-fh5^f/Ky/ [l,2-d:4,5-d' ] b'X *50 



? (1,3) i?**V-lV-4-4)V) - (2.2.6.6-7^7 
^f*-^// [1 .2-d:4 ,5-d' ] b** (1.3) 5*t 

=*y-/p-4-> f^) .x^y 



CH 

'V-Vj^oAi jc — ? a- 



CH 



CO,(s> 

MOOC 



0X0 



0X0 



hVX (2,2.6,6-7 i h9^f-;K>-y [l,2-d:4,5 
-d' ] b'X (1,3) S/jJ-^V— ;J^-4— OU) 
(1.65g. 0.2445 HffeWl7) f£&^x^ 

X-^;K 150ml) (C^flfLJt. n-BuLi (5.86mb h 
^xy(f2.5M. 1.4655 'J^/P) ^ 20(C:^{tTiDi (2 
/3fcl/3) . 40°C(;:±tf £ (X— -f/Pfc 

M&Ztt ) . Cc7)Mci5-20^m->^a. 31-^5: 

a)2 ( s ) Mzmz-mmtt:. * (90mi ) tntx 
mmmummi^ ^w^x-x^ (soio x-mn 

Liz. <XV^T-*fflS-2M(7)HClT'i« 1 - 2{cKtt(hL. 
±B£L/tH1gfe£)»&^»iJL. * (7ml) Ximt. K 
iiL^. Me0H:H20 (4:1) Srffl^SRP-TLC (S1O2RPI8: 
^XTl^-h) ±{:2o^7h^SLt (^~ 
n-eiiRf=0.51t>J:t/0.81«Oi^i>J:i^h'JK) . 4^ 
Wr&ShUX (8-^t:^f^-2.2,6,6-T-h5 
>fJKy/ [1.2-d:4.5-d' ] b'X (1,3) 
y-H,-4-4fi,) *?y^ ^£>B, (1.43+0.10=1. 
53g(Scora) ) frbttZtlltlpotdfi* $^>t» 
MitTlzJiXTMkKm tiT 5 NtRJSKffl l » ^>ii 



(31) #lfSS3 17 594 0-* 

6 1 6 2 

*'ff-/l'-2,2,6 1 6-ff7^f;Kyy' [1.2-d:4.5- 
^ ,l19 d' ] b'X (1,3) Wry-*-4->f/W - (2.2, 

HJX (8-^h^^;P,-K-^-2,2,6 ( 6-7 x h7^ 6,6— rh^Xf-JP'OV' [l,2-d4 5-d' ] b'X 

f**yy*[1.2-d:4.5-d' ] b'X (1,3) S>jfr*y (l, 3 ) 5fcr*V-*-4-4*> 

-*-4— -f/W xfy&xvt'x (s-^b-dfi^p* 

CH 



CH 



xxcx 



HOOC 



o-^s^~o 

COOH 




CHjl 



MeOOC 




HJX (8-*;^j/;P-2,2,6,6-fh7^f^ 
<yV [l,2-d:4,5-d' ] b'X (1,3) $Z**V-A, 
-A-4)V) X9>b. b'X (8-^^^-2,2.6, 
e-fhJ^f/Ky/ [1.2-d:4,5-d' ] h*X (1. 20 
3) .S£t*V— ;P-4 — (fr) - (2.2,6,6-^ h yyt^f- 
;Ky/[1.2-d:4,5-d' ] b'X (1.3) S^t^V- 
;P-4-^f;P) (3.0g. 0.3651* 

A\ *Sfe0Sl8) 5:. f&£DMF (70ml ) (Cigfl?U (32OO3 
(9.8g. 30SU*AO ZMz-tz. Z.0M&fa*\.&mi 

L3r#£>CH 3 I (6.74ml.. 108SU^) £Jn;t. 
•&**>MaU (DMF) £«ET1^;S-£*:. 
ftfcClfeCh (200ml) (70ml) t<0®t^ffi$^ 
fc. fflHBJSfet* (70ml) TSKBLifc. *ffi£CH 2 C 30 
h (70ml) TaaftajLJt. Wlllffi&fi&ftNaHCOsJgsS-eilH 
JUL. Salt (Na 2 S04 ) , i$#J£13S;x-ii:6^ 
fe^<0»@!|*)3.05g*ng|o^„ CKOSSfefc-bSyv 
"7f-( yj^ffl^5A (rt@30cm. lO^mtfOKromasil.C 
8£ft«) ?^DVb/57^-m, CN/H2O (75:2 
5) TjggtL*:. 

MJX (8-;* hdri/*;l/,f-^-2,2,6,6-fb5 
^f;Ky/[l,2-d:4,5-d' ] b'X (1,3) is** 
V—)V-4~4)V) - (2,2,6.6-^ h^fvl^yy 

[1.2-d:4.5-d' ] b'X (1,3) ^***y-/k-4- 40 

4 iv) x ? ycommm.iog (55% ) . * 



& 'N-NMR (CDCI3, 300MHz) 5:1.53 (s,Clfe,36H) ;3.87 
(s.0ab.9H) ;5.42 (s.CH.lH) 
,3 C-NMR (CDCl 3 ,75MHz) 5:163.8 (C = 0) ;140.1; 
140.0 (3?§&ttC-0) ;118.4 (flgftH£ttO-C- 
O) ;110.3 (4ffl 7?#&ttC) ;98.5(p-®«|4 
Sfl 7f#«tt) :51.8(0Clfe) ;31.3 (C-H) ;25.5 
(CH 3 ) 

MS ("»)•— tXTt--:^ +23 (Na) 873 
b'X (8-^b^f^;Pdf-;P-2,2,6,6-7 i h7^ 
[1.2-d:4,5-d' ] b'X (1,3) &t*V 
—)V-4-4fV) - (2,2.6,6-f-h^ ^f;Ky/ 
[l,2-d:4,5-d' ] b'.* (1.3) 5*t*V-*-4- 

^^y«01R«i±0.60g (20%) . 
iH-NMR (CDCla. 300MHz) 5:1.47 (s,CH3,12H) ;1.53 
(s,Ofe.24H) ;3.87(s.0CH3,6H) ;5.42 (s.CH.lH) ;6. 
21 (s,3r#&ffiUH) 

MS (•9"-txrp-:M*+23 (Na) 815 
HJ6092O 

f/K^/[l,2-d:4,5-d' ] \zX (1,3) 5***y 

-;P-4-^/i^) x?yti£V\zx (8-^h^f^;i. 
^-2.2,6,6-fh5^f;Kyv' [1.2-d:4.5- 
d' ] b'X (1.3) Wfy-^-4->fA0 - (2,2. 
6.6-xh5^f-;l^<yy [l,2-d:4.5-d' ] b*X 
(1,3) s JttV—iV-A-A)\,) 



(32) 
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63 



64 



CH 




MeOOC- 



MlX (2,2,6,6-x h^^f-^yV [l,2-d:4,5 
-d' ] b'X (1,3) ^'^7-^-4 -WiP) 
(3.00s. 4.405 'Jt/K HJeW7) £x-t^ (100m 
1) n-BuLi (10.8nL 27.05 Dtrt') 

i.*:. S#fe£20#rajIti£U MSKteiW*. is^-iV 
(5.60mK 67.05 'J^yP) J-fln*.*:. MS 

Lfc. tK (40ml) ffl#HL*:. *ffl£8iJ<OX- 

x/W (50ml) TSlttJ L/c. *«!ffl£JS*>. $£)SLT^ 

It. d<X$rSi02^^A (0.04-0.063miii) -C^a-7h^ 

— CWt. tD*(^5?(bX-x/U/X— f/L^ (1: 
4) T\ ftWCX^T-fcx-h (EtOAc) TiSStU;,, 
ylXf^St'X (8-^ b^^yUifx;U-2,2, * 

CH 

>3 



20 



/\ 2 rv 

o o o o 

*6,6-fh^f/Ky/ [l,2-d:4,5-d' ] b'X 
(13) i?**V-)V-A-4)V) - (2,2,6,6~fh7 

[l,2-d:4,5~d' ] b'X (1,3) 
V-^-4 -f^) (1.27g. 33.1%) . *>J;tf 

h 'JxxfmS b 'J* ( 8 > h^z/XtVtf-fr- 

[l,2-d:4,5-d' ] b' 

x (1,3) ^^y-;i^-4->f;^) *r?:x (o.37g. 11 

hVX ( 8 -X h^r y*W-/l/-2,2 f 6,6-f h 7^ 
^)V^>Y [l,2-d:4,5-d' ] b'X (1,3) >of*V 




n-BuLi 
THF 

CICOOEt 




COOEt 



hVX (2,2,6,6-f h7^f;KyV [l,2-d:4,5 X 

-d' ] b'X (1,3) i/*5;V-)V-A-4)V) 
(1.35g. 2.0$ U^e/K 1656^17) NzTT'^THF 
(400ml) KjgfifU iaSJr^Or^W. nBuLi (4.86 

mU 12.2$ SS£ffe*£OT:fc:_Bf 

ft. S^92:-60r^aiL. THF (50ml) 

?nn*;M-h (4.0. 36.75 »J^;l/) ^Jg^Snx. 

/Co <r coBam&mz-mis l . nsfe^t^sbt 

[l,2-d:4,5-d' ] b'X (1,3) i?**V-}\s 
-A-4)V) (0.41g. 24%) i>mL>ttfz 0 X 



1 H— NMR (CDCla, 300MHz) S:1.35 (t,CH3,9H) ;1.52 
(s,CH3,36H) ;4.34 (q,CH 2 ,6H) ;5-41 (s,CH,lH) 
13 C-NMR (CDCh,75MHz) S:163.4 (C-O) : 140.1; 
140.0 (^S&tfiC-O) ;118.3 (flglR«ttO™C- 
O) ;110.2 (4S^#^1tC) ;98.8 (AMM C- . 
Wmrmtft) ;60.7(CH 2 ) ;31.3<C-H) ;25.5(CH 
3) ;14.2 (Qfe ) 

-fY^t^^W [l,2-d:4,5-d' ] b'X (1, 
3) i/**V-)V-A-A)V) *?J-)V 




(AcO) 2 Q 



CH,OH 




Me 



(33) 
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(AcO) 2 0 (30ml) £WJy (35ml) iZM 
ttl 0 h»JX (8~tKD^y^f^-2,2,6,6-fb 
7^fiKyy [l,2-d:4,5-d' ] b'X (1,3) >or 

^y-;p~4->fy^) j—)V (o.400g. 0.515 

CH 2 Ci 2 70ml(^»L^. W»fB£* (30ml) . 0.5M<7)HC 
1 (40ml) , tK (50b1) cfcitfNaHCQa (t&ft. 30ml) T' 

^^^-2,2,6,6~T-b^^f*/I^W [1,2-d: 
4,5-d' ] (1,3) i/Jt*V-)V A A)V) *9 
y-^mmtt: (0.460g. 100%) 0 
! H— NMR ( 300HHz, CDCh ) S:1.48 (s,CH 3 ,36H) ;2.05 
(s,CH 3 C0,9H) ;5.25 (s,CH 2 ,6H) ;4.19 (s,0H,lH) 
MS (t^X7l/-) :M*+23 (Na) 931 

hV* ( 8 5^-2,2,6, 6-fb7^f;Ky/ 
[l,2-d:4,5-d' ] tTX (1,3) 5***V-ik-4- 
>f;l^) *?>&J:lf\zX (8-^$;l^~2,2,6,6-x 
h^fVl^J/V [l,2-d:4.5-d' ] b'X (1,3) ^' 
**V— ^-4-4/10 - (2,2,6,6-T-h^^I^ 
>Y [l,2-d:4,5-d' ] t'X (1,3) i?Jt*V-)V~ 



6 6 



CH 

xix5o< 



n-BuLl 



>CQ0< 

CHO 



X 

o o 



MJX (2,2,6,6-rb7^f;l' / <.yy [l,2-d:4.5 

-d' ] b'x (1,3) >-'^y-;w-4— f;i/) .^y 
(2.og. ^ia-csagx- 

(100ml) £®MLti. ^tt#x#BMT*Cn- 
(6ml) £Bn^ R^^9^ai^jlS£ 
L£ (15^Ma) . ^60iagT'$^>{Cn-yf-;PUf->A 
(2ml) £jD;t. JlBlfeS-ih^,, 5#&. DMF (2.7ml. 3 

CH 

'3 



*tmLtz. Rim&falzA: (100ml) fc*f|® (1.5ml) 
bitot. ffi^StLit. ( 2 X50ml ) Ti*ai 

U Na2S04tK 2 OfecOig^lT1ia®L^. Si0 2 Jf:£5iL 

'mfm^tz. zcmmaz. mmit ltch 2 q 2 /x 

-7^M4:1) ^ffll^Si0 2 ^5A^D-7h^57^ 
-T3t!ffil^-S t . tfc#3:i'*T/kr b KT&S h'X ( 8 - 
*^5;l—2.2,6.6— rh7^f-;l^<.yV [1.2-d:4.5 
-d' ] b'X (1,3) >?ttV—fr-4-4)V) - (2, 
10 2,6,6-xh7^f-;l^<.yV [l,2-d:4,5-d' ] b'X 
(1,3) i?Js*v~iV-A-A)V) ,x?M).6l0g (20 
%) MIT/Wrb raSh'JX <8-*;P5^- 
2,2 ( 6,6-xh7^^^y* [l,2-d:4,5-d' ] b' 

x (1,3) ior* 7-^-4 -^/H ^^yi.23g (51 

%) 

b'X (8-^5^-2,2,6,6-rh^^f-^^V 
[1.2-d:4,5-d' ] b'X (1,3) Vi[^/-)\>-A- 
4)V) - (2,2,6,6-fh7^f/Ky/ [l,2-d:4.5 
-d' ] b'X (1.3) ^*^V-^-4-^^) ^<^y 
20 iH-NMR (300MHz, CDCls) 5:1.50 (s,Clfe,12H) ;1.55 
(s,CH3,24H) ;5.42 (s,C-H.lH) ;6.24 (s.^S^ttH, 
1H) ;10.06 (s,CH0,2H) 

13 C-NMR (75MHz,CDCl3) S : 185. 59; 140.1; 140. 15; 13 
9.67:139. 59; 119.46;117.15;1B. 10:105. 36:105. 21;91. 
40:31.43:25.52:25.36 
MS W-^XTV—.W +23 (Na) 770 
hVX (8-MS;P-2,2,6,6-fh7^f;K> 
V [l,2-d:4,5-d' ] b'X (1,3) 5fcfr*V-*-4 
—OP) 

30 iH-NMR (300MHz, CDCh) 5:1.56 (s,Clfe,36H) ;5.44 
(s,C-H,lH) ;10.07 (s,CH0,3H) 
13 C— NMR (75MHz,CDCl 3 ) 5:185.5(0 = 0) ;140.3; 
140.1 (z&m&C-O) :119.7 (HKiiJ§ttO-C- 
O) ;1119 (4S^#KttC) ;105.4 ( P -g^4S 
JS3?#&ttC) ;31.7 (C-H) ;25.6 (CH3) 

IR (KBr,cm-i ) :1700 (s,C=0) -.2980 (m,C-H st 
r) ;1040 (s.Ar- O-C) 
MS (t-txriz-rM* +23 (Na) 783.0 

40 i-yx (8 *;P5;w-2.2,6,6-xb5^^;i^<.vy 

[1.2-d:4,5-d' ] b'X (1.3) 




CHO 



NaH 
t-BuOK 

DM30 




CHO 



(34) 
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V [l,2-d:4.5-d' ] b'X (1,3) ¥**V—A'-4 
-A)V) (140mg, 0.185 'Jt/K HJS0H23) 

£\ KSDMSO (15nl) fc^fX-7-;U (50ml) <m£8% 
izmtflLfz. NaH (5mg s 0.19$ Wis) fct-BuOK (M 

SffitMLt. N 2 T-C^T'4ll«8¥f£, h (46 
mg, 0.185'J^/W) SrjDX. 2#f&£RlSig£!Bj£Na 2 S 

ttkommm aoo-i) tc&vtf:. *«ffi£:fri8£u & 

ft (NaaSft) . igJPJSrl^-frSi:. Mfete^ttSS^*10 
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68 

*£*fiff|£0.12ag (88%) Th-yfc. 
MS (t-tXTl/-) :M*+23 (Na) 782.0 
vVf))V^ (NMR£) >50% 
ESR:4*I8 <l*lSPJtl:3:3:l) . l$*a^70mG 
^WN'-yN^-^-liJn^mWT'BilSmWT^: 5mWT'152: 5 
dW"C10mMt«f^254 
«Sfe«25 

I- 'JX ( 8 -*;W5^-2,2,6,6-r b y*^)VKV*f 
[1.2-d:4,5-d' ] \zX (1,3) 5*t*V-/l— 4 - 




cci 



soci. 



THF 



CHO 



BCI 3 



Zn(HQ) 
SnCl 2 




CHO 




CHO 



MJX (8~*^S/H2,2,6,6-fh^f/Ky 

V [l,2-d:4,5-d" ] b'X (1,3) S***y— Jl^-4 
(JV) *9J-)V (200mg. 0.205 $6*iT 

HF (15ml) izmmt. SOCh (80mg. 0.205 U^) £ 

Mtt:. m&-e2mmimk. rnm^m^i (<7o 
r) » mmi^-m^y~mmLtz. ti&nsEgmvh 

V [l,2-d:4.5-d' ] b'X (1,3) 5>;f*y— *-4 

-> f >V) ^f-;P^05^f lagTHF (15ml ) £f§* 30 
U BCh (0.26ml,. OhClz+lM) ZmMTbllZ- h t „ }g 

fcfcrt-^fcJSfelcSrofc. N 2 #ffiMT-C0.5B«gSiff 

^-TSnCh (0.15g, 0.805'J^) . ifcWCZn (H 
g) (0.15g, 2.205'J*^) («»j3fcl20g£, HgChl 
2gfciiJ§!i6iilt*150mli:coS-^l!!lT5^ra3!PIL. & 



Si02 % lH3B# { 15cmC9Chelex 100*^^c^.*^A (Eglc 
m) tanxfc. N 2 #H^T-CSaSTHFHJ:0j§Sl^o 

ws^MJi^eiii-st. mmmnywmw (o. 
»g. ioo%) tm^iz. 

5^'#/l^MJ±. HPLC (>f>T>"<T. f h9^*-T 
y^E-^AT-trr-K Si0 2 C18. CH3CN/H2O (75:2 
5) ) iz£tl\£V)Zl%T'$>^tz. 

ESRX^^ WHi, 70mG«0||i|i-C40<Ot— 7 (ft& 
lfc£l:3:3:l) £ipL*:. 
IHS0«26 

h >J A ( 8 h4f ^;PjK^-2.2.6.6— f - 1- 5* 
f;K>"/[l,2-d:4,5-d' ] b*X (1,3) 5***V 




Zn(Hg) 
SnCI 2 



h'JX (8~* h^y*;^-;H2,2,6,6-fh7 S&iTHF (25ml) ifittjffftFU SOCh (38mg, 23w 

*+*KyV [l,2-d:4,5-d' ] b'X (1,3) V** t ) *m&TMZ-fz. «OT£2.5BtfSliW^ fr^TR 

V-)V~A~4)V) X?J-)V (240mg. HM0I15) *50 tf^1^0^J£^3^LJt (<70<C) . -rft^y/ 



(35) 
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&&Ltc&. hVA (8-^hdf^;^1f^;W-2,2,6, 
6-fb7^f;Ky/[l,2-d:4,5-d' ] \zX (1, 
3) 3*t*V— *-4— f/M /f;^P7^ K5r. |£ 
jiTHF (25ml) fcJgfBU feTCSnCh (0.10g. 0.535 
U^) fcZn (Hg) (H&fifl|25#!S) (O.lOg. 1.525 

cmCDChelex 100 (MM) t3cn£7)Si02 (Jgg?) 
(ttSlcm) £ffiLT. N 2 TTl8SI#Jfc LTTHFfcffllAT 
^iiL£. ^J^^H^^r-Sfc. Jg&£A19»B8i (0.* 



*20g) tm-otz. 

ESRX^^ hiHi, iSHi=48irGT10*^^^tit„ ESR 

>>-r-JfflnH±75iiArC80T'*^/i„ 

hVX ( 8 -xh*v#^tfx;M^-;W-;t- 2.2,6,6 
-f h^f/Kyy [l,2-d:4,5-d' ] b'X (1, 
3) V**V-)V-A-4)V) *5J-)V 



KXXK — >CCO< 

SH 




SCH 2 COOEt 



2,2,6,6-fh5-)<f;Kyy' [l,2-d:4,5-d' ] 
b'X (1,3) s^t^y— * (2.22g. 105 'Jt;k mMM 
5) £. mmrrY^Yviy^y «>Y? 

/li-hv^^m^xmk) immt. t^vtx-- 

IKC^m Lit. n-yf-;HJf">A (4.25ml. 
y+2.5M. 10.65 SrJn*.*:. 354M&fc:)ff2P?8£ 

jro*o. &i^sj£404h»pu saseys (&. 0.320 

g, 1.255 «J**) £ 1 mX-Mtfz. ^«1«H15«- 

^t^JSLfc. &v^'B0^^£?ftf-78'C{;:#ip 

U n-yf-/HJf-»>A (4.25ml. 10.65 Ut/l-) £JP 

tin. x/T^hymzx&mtimLt:. 

fc. THF (10ml) (-7ffC) z?X.+Mli-#*- 

Y (0.363ml. 3 5Ut;P) j_-lsX'\Wmi,Zi> 

^-^Tin^Jt. #^>ix^^%?:-70 78X:tC2^ 

ft-?*:®. lB$ia304)-«ISit>O < C (i*C4c?&) 

awcss**. **Jm£i^3B^*tSKtf Lfc. 

com&M£ZMz3mai>i&ftWj:LximL. so%& 
« ') >wrxmr h u *? mmm. ( ioomi ) iz&z\ v 

^)V^-y-)V ( 4 xiOOml ) "dMi Lfc. #«Sffl£l»I 
t*g«fK (50ml) T-ifeftU (HgSO* ) . 

1*|2.93g##<i>fc.. 'H— NMR (300MHz. CDC1 3 ) tZ&tl 
fcf. hVX (8-^^7-h-2,2,6,6-rh7^^ 
[l,2-d:4.5-d' ] t'X (1,3) i?**V-)l> 



W [l,2-d:4,5-d' ] XlX (1.3) 5***y-/|/- 
4— \)V) (2.93g. 50%. 1.865 U*^) 

£. T^or>-TT£*IDMF (100ml) t38#Lfc. K 2 C08 
(4g) ZMt. dco^SrTK^Ct^ait^. xfyk^n 
QT-bf-h (5ml. 46.75 D^k Jansen 11822.85) 

Km£M*m&x'-mmhiz, ^s^dm 

Ft jSfJcox^i^ooT-trx- 1- 1 2r30-40 < CT«O« 

30 r U >JAM®m ( 100ml ) bM&L. ^'x^x-tVW 
( 4 X 150ml ) Tttaj L£ . x-x/MB £ 'J V-g^SS 
?K (2X50ml) fc* (50ml) TgfcfrU S&iL (MgS 
0») . Hf&L*:,, n-^7?y:lf;k7-fef-h (1: 
1) ^ffl^S20c7)7^ /^jL^n-7h^57^- (E.M 
erck. 0.040-0.063nm<9Si0 2 ) X'<7>ftmz£*)^ 
IP.ttl (E.Merck 20-45mm. CH 2 Cl 2 :Et0Ac 9:1) fcSMg 
(Prep-PakC18. Me0H:Hz0. 8:2. H 2 Cl2jgfflMl5%) T 

;|,x-x;U*^OBISa(cJ;0SSLfe. QUI (1.57 
40 g. 15%. 1.55 y**) . 

UV (ffi±/ffi/h) :220 (p) ;249 (v) ;259 (p) ;2 
97 (v) ;344 (p) 

HM0O28 

r UX ( 8 -X V*isiDVX-A>*+)V1-* -2,2,6.6 
— ff?pCf-;Kyy [l,2-d:4.5-d' ] \zX (1, 
3) i?**V—A'-4-4)V) *lr)V 



(36) 




SCH 2 COOEt 



^^3 1 7 5940# 




SCH 2 COOEt 



B-fb^^Kyy [l,2-d:4.5-d' ] b'X (1, 10 
3) 5**4fV-/l'-4 — ifU) *9 J~)V (2.00g. 1.91 

o-l- (2.oe) 4>«Sat*L C<y/7j:yytf^t 

r-'J^A) §£//X Lfc (Ar) THF (l.Oe ) tjfflBL*:. 
«aB*X-r-/HLft (2.88ml. 48% Fulka 15?20) £^'J 

m-th*tt>w>m.i,tzzt**Ltz. mm (in 

(2.90g. 15.35 y^/k E.Herck 818150) SrjD*.*:., 

ix^^fcT^^T'lOfrlS^'yy y^U ffifS (2. 
50g. 38.25 y^E/k Janssen 19.834.46) {lM^ifSStC 
«SL*:ft. *. x? y-^iiJ;r;yXf^x-f;H' 
ifcftL. ftK^jftL-Cfitt-fbL^:) £Jox*:. 

><r)*7*)>y$:Zt>i,z2mmtn. w& (2.5g) 
tmu:. <mmzm&msi (3.o 8 ) sriunu a^ve 

H#4t9Kx-7-/Kt:ft (1.44ml) fcjjni.Tt. KI&liHP 

-f * ytliSf h t^^AT-fef - 1- (5a 
M) ( P H6.7) Z&tsT-t r-- h VtV : * (75:25) £Jfl 30 
V^T**ffflRP18^9A (Nucleosil 5—) T#l&Ui„ 
t&ffi&tt^^-Kffi^jUV&atfff (Varian 9065tfU? 

o-A) #»£&r>TVvt. 7^;HiUVX^h;KcJ;* 
C* 



tttLfcfci* (UVT'£>90%. il&Sfibfcft&^JtLS: 

*?r?ooiincjs^$-frfc. K&Mi&Jiz. mkttz 
^xyy^thyw) -j^tux.-y-^ d.o 

e ) T'*f? Li^f^^g^ f. y ^ A ( 2 XlOOm 
1. 2M. He) TttJULfc. WHSffl^SiOz^A 
(S£40cmft. rt@5cn x E.Merck 9385. 0.0040-0.063 
mm) tfflLT^JSLJt. iO^^Ati^iSBfrfcK^Sia® 

^^wm^^SrM^^'xf-^x-x/L' (OVy 
x/m;H-b'J^, Ar) T^iLfc. 7^*;Wi 

(1.87g. 1.8145 95%) . 

MS (t-tX7I/-) ^+23 (Na) 1052 

UV {W.mkk/m>b) :195 ( p ) ;229 (sh) ;302 
( v) ;339 (p) ;348 (v) 

ESR (THF) :7#&;lwT30mG;aH 60mG 

^jwC-^lF- (THFff. ©KlmMOT. 200G) : ffl 




548.9MHz. 9mWT78iMJD. 18i*T116m!nj 
HSS0429 

hVX (2,2,6,6-5 v h5^f-^hU'>A-8 H)V 
if^l/V— h^^^f-jfCyy [l,2-d:4,5-d' ] b' 
X (1.3) 5>3j-*y-A'-4— fAO 
C* 



SCH 2 COOEt 




SCH 7 COO-Na+ 



h 'J X ( 8 -X h ^ isi)il<#=.)i>* ^-)V^-1,2. 6, 
6-fh5^f;KyV [l,2-d:4,5-d' ] b'X (1, 
3) : J**V->V-4-4Ar) jij-fU (1.97g. 1.915 'J 
lfcK90%) Sr. (Lab Scan C2512. HP 

LQftfi) fc* (200ml) (3:1) bfittffZLiZ 
A. ifcvvcTVPnV) Mitf&HzmmUz. *igflr;^r-y 

<>A (4.3ml. 2M. 8.585 'J^K He. Ar. 0°C) 
X. MffiKS (Sonorex RK 2555) +T*k#&?£fir-> 
3t. fh^/f/kryt-^Ar-bf-b (5mM. P H6. 5*50 



m) ZUrtsT-k h-hV/l- : * (75:25) £Jfl^£RP18# 
7A (Nucleosil5mm) HPLC^i-oTKJE^iI|»Lit„ $ 
aj^li^^-KttffiJIJUV^aigg (Varian 9065* 
O— A) /j>^->t^it. R& r fi i/X Xf^tt7x 

ft*. HPLC^T'tfi^^ h 'J j!})V#>Wtt- v y ^Alg 
( 7 fc *;Hf y -;kco^!f55 ) iiTt i: # . 

(2.07g. 100%. 1.905 y 



(37) 



73 



#1*313 1 7 5 94 0^ 



. 

5^**;l^*:50% (NMR-Evansi£) 
ESR (H 2 0+0.3mM x 200G) :7#ISL iH1g27mG, a^GOm 
200G. ^*8&548.9MHz 

^■~/<-j\^~ : (H 2 04»0.3mM. 200G) : ^8^54* 



74 



* 8.9MHz, 9mWT63mjn. 18mWC81tiSD 

S~^^-TY-2,2,b,b~r-hyy(.^)VKyY [1,2- 
d:4,5-d' ] h'X (1,3) WfV-/P 



XX 



2,2,6,6-7 x h7P<^-;^>-y* [l,2-d:4.5-d' ] 
t'X (1,3) 5***y-* (30.0g. 1355'J^E/k 

0*5) CO^xyyyf^thijw) y 

x^x-x/P (250ml) fcigJSU Mfcl^U:. n 
-~T1-A>m-f}J» (50nl % WPX>4>2.68M. 1345 'J t 

£flO;u l^Sii^^^tTt,, 
tefflU (4.297g. 1345 Dt^) ^Jpi.Jt. 
&£**#BJj§i:33-lU rskfrUtt* ( 150ml. 1M. 
T^rf ^-Cffi^X ) £ Jni. 5 M(~ixfi5!l^^ 1 B#^M 
#U ^veio#|g&L<8ifFU:„ ffl#8IU 
yif;i,x-f;i' (loomi. r^yvmfx) Tim 

Lt;. *ffl£HCl (5M) TiN^L*:. jaBLfctSfi* S 



20 



SH 

^^x^x-x^ (T^rfy-CBitfx) fcigfllU KM 

t (Mgsft ) . mmmtt:. zmfc%mg*i&&m 

#7A'*>TXKBBl9&ttt>&. JRft:24.86g (72.5 

%) . 

•H-NMR (CDCl 3 ,300MHz) :1.65;3.28;6. 13 
13 C-NMR (CDCl3,75MHz) $: 139. 87; 138. 33; 118. 31; 9 
4.99:90.23:25.54 

MIX (8-^Wrh-2,2,6,6-fh5^f;K>' 
V [l,2-d:4,5-d' ] t'X (1,3) 5***y-^-4 



SH 

8-y;PXrrh-2,2,6.6-xh5^f-yi^Ov' [l,: 

-d:4,5-d' ] t'X (1,3) ^^rV-7K24.9g. 97. 
9SU*/K £M0BO) -O(0ftM*7^7^ 

(No.4) ^K0oft>tHmAit7^xnrtT'Sag 
y'x^x-^P (200ml) fcSHU:. RJS^i^* 
-78°Ct^aiL. n-^/Hlf-^A (36.5ml. 97.95 
Wl/xy*) 5rJn^3t. h'^'f T4X/T*h 
>JS***JSf:^ftLfc. .1 U ^2ftft£ 1 f$f3M 
WR0*^fc. ^J£*a7><0^tt^fc£fe£. MIS** 
^X^^/^-^aLT^jiLTU^AiJiA^iL 40 
fc. ^ttO^iifctiftlOftSrSLJt,, CcOiJs^^^x 
f-;Px-TT^ (30ml ) T'^xno&fciJfc^fc 

f h5t h'U7 7> (250ml. \y/7j./y^f^t 
MJ?AT1g*i) ^JPi, &*ff£-78*C(;:&fflL£„ n 
-•7^lVV*f-*7M. (36.5ml. 97.95 'Jt/K hyUV 

'JtK077V (20ml) *CO^X^*-^-h (3. 
63ml. 305 £. RJEjft&fcfc: 1 ?HaWTJD*.*50 




f^lL) . »:V%-C 1 H-NMR^|f9^ttJ:'). £OS£)lSfr 
U:„ HMttim4B*fg&tc*rrL*:„ S^Bj^'jyiS 
Z**7-hU-7A«ff?S (&». 130ml) -cas^ih 
U 2»*HBHfif U m-frmUz. *ffl5yif;H-f 

* (50mu r/pd'y) rmftu mmatwu m 
i (v>mzji<.mi-hv*;j*Mffim. 30ml) . sagt 
(Hgstk. 30JHS) . mmtmLfz. zvm&tN&Mz 

^'x^x-x;W (S£ti. T)V3» ^XTtfefMfc* 

ll&nm&gi&t LTgnSfWfcLfc. J: 0 

#8tUl. lRfi:l0.0g (12.75 'Jt;P, 39%) „ 
iH-NMR (CDCh, 300MHz ) S :1.49;3.25;4.10 
13 C— NMR (CDCl3,75MHz) 8 :138.54;138.26;117.51;1 
10.16:93.55:72.33:25.53 
MS (^— tXTP- ) :M*+23 (Na) 811 

ft^fUt ( 1 H— NMR) (HifeflI51#fS) . 
Htfe^32 



< 3 8> ^ft?S3 1 7 594 0-f- 

75 76 
hVX (8-ih^y^z;Mf^f t-2,2,6,6 *3) s***y-A—4— OP) /-)\, 
-Th7Xf;Ky/[l,2-d:4,5-d' ] h'X (1, * 

COH 
'3 





SCH,COOEt 



[l,2-d:4,5-d' ] b'X 
(1,3) y^V-;P-4— f;P) (»fig»|3 
ltf»M (2.10g. 2.67$ U^e^) fcifA^nortf 

(16.05 'Jt/P) fcoatSCJO, H&fe0*27£f 
LitcOtlSi^coS^&fflV^T^tSit^., lK»:1.93g 
(98%) . 

COH 

'3 



X 




b\)X (2,2,6,6-f h^f/Ky/ [l,2-d:4.5 
-d' ] \fx (1,3) fr- 4- 4 A,) *9 J 

-)V (6.35g. 9.385 1>*/P) £. T;^>TTflai^ 
x^/px—f^ (200ml) fc?gj»u oicfcfciPLjfc. 
n-T'f-zH/f-^A (22.5ml. 56.30. lO" 3 ^) 2rjn 

Ut. O'Clz&Mk. SSg*/l^T/^r b h* (#x. # 
mz£*)£M) (4.0g. 1335 U^) fcjni.. #£>*i 

t. y yiez*^^ h y t&mmm (200*1 . ma) x- 

KJE^ffiLL. ^X^-/Px-5VP ( 5 x 250ml ) TttJfJ 
U ttftL (MgSCk) . J|g£L*:«. MfcSr^A? * 

COH 
■ '3 
O^V^^-O 



10* iH-NMR (CDCl3,300MHz) S :4.12;3.54;1.51;1.24 

13 C-NMR (CDCl 3( 75MHz) S :169.00;141.22;138.64;1 
17.75:112. 40:96.62:72. 48:61.20:35. 47:25.42:14.08 



hVX (8-tKDJfy^tf;l/-2.2,6,6-fh7^f 
;P^>y [1.2-d:4.5-d' ] \zX (1,3) S^T^V- 
f\s-4~4)V) ^<^y— )V 
COH 

O^^^^O 




30 




CH 2 OH 

*UVMcJ; OflUiLfc (E.Merck 0.040-0.063mmc7>Si 
Oz. 6.27cm. CH 2 Ch:Et0Ac (3:2) (2.0« ) . CH2C1 2 :E 
tOAc (1:1) (2.0«) . CH2Cl 2 :Et0Ac (2:3) (2.0 
« ) . JRfi:0.239g (0.3055 'Jt/k 3.3%) . 

'H— NMR (300MHz,CDCl3 ) 5:4.59 (s,CH2,6H) ;1.23 
(s,Clfe,36H) \m,mP>t>itfs:^ 
13 C-NMR (75MHz,CDCl3 ) 5:138. 70; 139. 38; 117.23; 1 
05.88:72.51:56.66:25.48 
HJ60H34 

hVX (8-^ h^v-^^-;l—2,2.6,6— TY=y*+)V 
^yV[l,2-d:4,5-d' ] b'* (1,3) &t*V—Ar 

COH 



CH,OH 




CH,OCH, 



hVX (8-b KD^rvyf-;P-2,2,6,6-xh7y 
f;Ky'/[U-d:4,5-d' ] (1,3) j|« 
-4-4;P) y^y-;K0.105g. 0.1345 U^yk ft 

Sfe^33) t. j«a^xh5y^rytx»>Ag[BN< 

U?l&fc£\ ^ISML^CHzCh (2ml) (fOjotfvUf 
/P7x-r- (0.2ml) t*Kjtth'JW (50%. 1.0m 

i) tnmmizimtti. n^tiJz®m*®&x'4&mmi &50 



^Q7 h?77 -f --C3(!«lL-t (CH2CI2 : S^X^lx- 
7Vk5:l) . ±4i^!|*UiTLC(Cj:^Jf^{^^T1±^ 

*>m*;m?& t . t$f^«@(7)ltt^4iDg ( 0. 114 5 
•JtJk 85%) *miut„ 
■H— NMR ( 300MHz, CDC1 3) 5:4.40 (s,Clfe,6H) ;3.30 



(39) 



77 



#DPm3 1 7 5940-t 



(s.Cll3,9H) ;1.47 (s,CH3,36H) ;OHtm>htl^ 
13 C— NMR (75MHz,CDCl 3 ) #:139.64;138.58;116.97;1 
12. 37;102.65;72.61;63.49;57. 16:25.46 
3U60I35 * 

COH 

O- . 

cr 

CH 2 OCH 3 




:x 



78 



* (8-^b^^^;P-2,2,6,6-Th7^^ 
[1.2-d:4.5-d' ] fx (1,3) 5***V-* 




CH,OCH, 



MJX (8-^ hdf^f-;l/-2,2,6,6— rh^f- 
)V^yY [l,2-d:4,5-d' ] b'X (1.3) 5ftJ-*y— 
1V-A-A)V) (94.0mg. 0.1145 'J^E/K 

^60134) fc s lUfcf-:*-^ (40nU 0.575 'J^P) t 
£\ Th7tHn77y (2ml) (Or^x/i^f- 

/W-hy>A-CiaS) 4>T454Ha«¥L. S 
fflkZ&tztcT Y =7 h Ku7 y y ( 10ml ) iSg-fcBW 
(330»b CH 2 Ch+lM) fcjgJUL*:. ^^feii^fe 

izmthfz. wmit&m£M£tzioftmzmm no 

(127mg. 0.9865^^) £$a£. S t>lZ\5ftmzW& 
(187ag. 2.855 'J^/P) £flD*.£„ 1I^15^M*CR 

COH 



20 



WT^St*:,. (80mg x 0.0995 0t;k 87%. 

ESR (200G) : |£<gl.5G (70<r>JHg|g) 
*-'*->N»>1^-Ji*l (548.9MHz.200G) :5WT60ia6n 




MIX (8-bKo^r^xf-;H-^--2.2.6.6-7 i b7 
^f-;^yy [l,2-d:4.5~d' ] b'X (1,3) i?** 



SCH 2 COOEt 




SCH,CH,OH 



LiAllfc (15.2mg. 0.405 ^g^T20"CT. V 

X^/kx— x/l/ (10ml) 4>tf)hiJX 
!K- , J^fiH-t-2,2,6,6-fh7^f;Kyy [1.2 
-d:4,5-d' ] b-X (1,3) ^jj-^V-^-4->f;P) 

(10.5mg. 0.105 l/^EJk SU60H27) 
izmtt^ £OE£HPLC (j3fflC18. TbhxJ- »J;p : * 
(3:1) . SmMco^b^y^ry^^ATb^f— h) 

?6KK£pH 6-7{^S^-CjD^.Jt. x-x/HSS:7> 

-x^«i$:s^l (Mgso, ) . ?m?ht. ^mm. * 



40 



*1*|iR*0.090lg (97.8%. 0.09785 Ut^) ##£>*u 

•H— NMR ( 300MHz, T-feh>d 6 ) 5:1.49 (s.Clfe.36 
H) ;2.51 (hs.0H,3H) ;2.59 (t,CH2,6H) ;4.38 (s,0H 1 
H) 

13 C-NMR (75MHz,T-bhyd 6 ) 8 :141.%;138. 93:11 
7.80:112.52:98.06:72.50:60.98:36.25:25.18 
MS (t-tX7l/-) :M*+23 (Na) 943;M*-18 902 

MJX (8-bHD^r^xf-;Pf-ji— 2,2,6.6-7 i h5 
^f/Ky/[l,2-d:i5-d' ] b'X (1,3) 



(40) 




SCH 2 COOE* 



^^3 17 594 0-^ 



80 




SCH 2 CH 2 OH 



LiAlft (95-8mg. 2.525 U**> *.g*"FC0TTC» 
>?x^<x~r/l<- ( 50nl ) $*C0 Ml x ( 8 -X h ^ 
yPxK— y^f-;i^-^-2,2,6,6-f- h 5^f;Ky/ 

[l,2-d:4,5-d' ] h'X (1,3) i?**V-)V-A- 
A)V) *T)V (1.30g. 1.265 7^;l^*5 
%. SIS60II28) {rjni.^:. Ki5£HPLC (i£ffiC18, T* 
hxMJ^ :tM3:1) „ SmMCO-fh^y^T^-^ 

£J5f? jt$-£7t „ i3ave#g£K£ P H 6-7 fcSr* ±? 
an^.3t« x-x;H8£#S£U *ffl£^'x-7-;wx-7^ 

(2xioomi) -e«iajt/c. ^efL-Ttx-x^fflSriag * 

COH 

-O 



* l (Na 2 so4 ) . mstt&t. mt®mm>.%& m 

10 %. 1.065 'Jt/t-) frmix*:,, £cD£jft!}*i£ESRi>J: 
»fe0H38 

MIX (8-i^ (X^-)Vj5)V#—)Vtti/X.1->V) T5 
y^;^-Kx;^f-/^jj--2,2,6.6-f- h 5^fJK^ 
V [1.2-d:4,5-d' ] t'X (1,3) 4 




X 




SCHjCONCCHjCHjOH), 




SCH^CONICHjCHjOCOCHjJj 



MX (8-xb^^/U^-;^f-^5r-2,2,6, 
6— fh7^f;Ky/ [l,2-d:4,5-d' ] t'X (1, 
3) j***V— ^-4— OP) *9J—n, (0.4675g. 0. 
4465 'J^/K HMM27) J—A,T 5>fc£ 

^ L . h^x>4»T-Bg£aS-C^Tfc35B$iar 5 J 
U^X^ffoJt. .IcOfc^ HPLC#ffi (i£fflC18. T-fc 
y^MI;P : * (3:1) v 5mM<D-r MT^l/TV^X^ 
A7tf-h. 254ni«iOUV«!aj) tiO, a}^!WH*% 

U b UX ( 8-^' ( t Hn^fyXf;H 

-T5 /#^<+'x/M^/|^-jj--2,2,6,6-7 i h^f- 
/Ky/[l,2-d:4,5-d' ] b'X (1,3) S£**V— 
;k) -A-4)i>) X9J-)V: [ (CD30D,75MHz) 5:17 
1. 34:142. 55;139.97;119. 12:112.99:98. 94;60.73;60.5 
8;52.97:50.36:36.84;25.88;+*^Cra{i^2H>m-Ci246 

-m*. WJV (7.0ml) fcit*»« (5.0ml) 
ifcltiffiSSPU ^iST*— flftffitf Lfc „ TLC#tff (Si0 2 . 
^^y-;i-:xf-;pr-by-h3:7) fcifttf. J: 938 *50 



*Gtt0>!^«W±lfcfift*3*l*:. ico^^^SiOz (E. 
MerckO. 040-0. 063mi) TV 2®cr>l$fal,rc7 

T?>:^)l'T-t7—y (1:1) fcXf-^T-bf 1 - 
V- : X?y-^ (1:1) -caMILfc. m2«#5A£x 

(95:5) Tl§SILrt:„ J§ 

JOBfcicL*:. JRfi:0.151g (23%, 0.1025 U^/P) 

mftT'Z^777=szywz2uzm)%crmim . 

•H-NMR (CDCl3,300»lz) 5:4.23 (t,Clfe,6H) ;4.15 
(t,CH 2 ,6H) ;3.74 (s,CH 2 ,6H) ;3.70 (t,CH 2 ,6H) :3.5 
4 (t,CH 2 ,6H) ;2.02 (s,CH 3 ,18H) ;1.49 (s,CH 3 ,36H) 

13 C-NMR (CDCl 3 ,75MHz) 5:170.63:170.37:168.40:1 
41.30:138.60:117. 72:112. 38;96.38;72.45;61. 85:61.8 
3:47. 78:45.52;35.43;25.39;20. 78:20.66: (61.85fc61. 
83Ji, T5 Kfrt>&.k&®mZtltz®$£cr>titf>teZt,< 

MS (D— tX7I/-) :M*+23 (Na) 1495; 14%; 1497; 
1498 



(4 1) 



#^3 17 5940-! 



81 

mum® 



82 



Mf^y/ [1.2-d:4,5-d' ] t'X (1,3) i?** 
V—)V-4-A)V) *9 J~)V 



COH 

SCH 2 COOEt 

MJX (8-Xh^r^;^-y^f-;l^-jf-2,2,6, 
6-xh7P<^^y [l,2-d:4.5-d' ] b'X (1, 
3) ^^y-^-4—f;P) j^^y-yl' (4.00g, 3.81 
9afc0»27) iktx.fj-wmm (2 

oomu (1:1) ) nmm/mmh. ^5-az^mL^ 

Tmitl-hWJ* (15.3mL 1.0M. 15.35 Ut/P) £flp 

-f-MJ«?A (3.82mU 1.0*. 3.825 U^yP) fcilf (7. 
64ml. 1-OM. 7.645 'JW SSAlU:. 5££&>E-fbb* 
fgygSiU: (HPLC) f£t. x*y-A,£aBfeU;. T/l- 20 
*Utt<07WBS:^7°^y (2x100ml) TjfttfJU 
•CHC1 (2.0M) T-pH 5lzW&ikLti. ZjmZzS** 
;PX-x;K2X100ml) tjgjgLfc. *ffl^3^tBfe 
tt-fk-TSfc ( P H3) . ^t» { «Lt. 
fcS/Xf-^X—r/l' ( 2 x 100ml ) IzMMLti. tfflL 
fcx-x/HS£* ( 100ml ) t l HUfttti SSlUfc (m 




SCH 2 COOH 

^a 2 so4 ) . mm-ht s &^£mmm.m (3.235 u 

85%) *s»Wifc. i^«^W>T©KST'43 

'H-NMR (300MHz,DMSOdB ) S:12.55 (bs,C00H.3H) ; 
3.59 (s,CH2,6H) ;3.31 (bs,0H.3H) ;1.44 (s,Ofe36H) 

13 C-NMR (75MHz,DMS0d6 ) 8 : 170. 04: 140. 18; 138. 17; 
117. 17: 111 .83; 97. 13 ; 71 . 47 ;34. 70; 24. 98 

MS (ifX7^) : H««%2.17. 3SESM962.17 

TkgHfc-^b'J^A (0.01M) Tjg^rSfc. Ifcg (3 
mtDUtfymZli-f&frfnX) »i99.7% +/- 
1.9% (SD) T'£>-?£. 
HfcflHo 

8-bKndf^-2.2,6,6-7"h7yf-;Kyy [1,2- 
d:4,5-d' ] -t'X (1,3) ->ot* V-^ 



xxxx 



>cco< 



OH 



2,2,(,,b-T-Y^^i-)VKyY [1.2-d:4.5-d' ] 
-h*X (1,3) -y**V-*- (5.00g. 22.55 U^k 
HM£^5 ) T^d'yTT'^'xf-/Px-7 i ;l' (150m 
1 „ *Cyy"7 x J >**)Vf h U •> A ) KJgB? U7t . n 
-T^Hlf-^A (10.0ml s 255»J :: E/k WPxytte. 

5M) £S&-C2iP;t. . i5c«.^T*-fk^f-;wv^^^A 

(4.25ml . 135 U^K ^'x^;WX-x;W>f3.0H, Aldr 
ich) #<?>it/v:M-&%Sr^ST-l^Sffi¥L 
#*&T'teiPL&*^ 2OTc*>fv:-5TC<7)«jg 

(50mU 1M) fc&r. >-'xf-/Ux-r;l^ (100ml) 'C«l 

\ o 



* tfz, isX.^tUX.-T-fo ( 3 X50ml ) -Cttffi-TS .1 1 iZ 
£*)£Sffl!>$:tmLtz. x-ir/Ha^^L (Na 2 S 
0») . aiW-rSfc. 8-tKo^y-2,2,6,6-fh7 
^f-yl^yy [l,2-d:4,5-d' ] b'X (1,3) i-':*^ 
V-;H.50g (6.35 »J*/K 28%) im?>titi. 

•H-NHR ( 300MHz. DMSOdc ) £:6.00 ( s. ^S&ttH, 1 
H) ;1.66 (s,CH3,12H) 
40 MS (D--^EXTU— ) :M + +23 (Na» ) 261 
5»|41 

8-^hdr^-2,2,6,6-xh5y^K>y [1,2-d: 
4,5- d' ] -h*X (1,3) -V**V-)V 



XX 



OH 



)CpO< 

OMe 



(42) 



83 



#1*^3 17 5940-^ 



8-t Ko^f^-2,2 ( 6,6-rb7^^-;l^<:yV [1,2 

-d:4,5-d' ] -b'X (1,3) -S***V-jM1.00 
g. 4.205 'J^/K SKtWO) CH2CI2 (30ml) izm 
jRU i?ff-)V*r>V73,-h (0.6ml. 6.305 

«) fcit^dcgSfc-fr-ll^A (1.0ml. 40%) £Jn;t 

U *19S:xx^x-x^ ( 2 X50ml ) Tl4*L/i 0 

SMLteWmZTy^-T (25ml. 25%) fcitf* * 

COH 
. "3 

O- 



84 



X 




* (50nl) Tl*ttJL. SSSL (Na 2 S04) . M%LtZ. Sfe 
i*4feife0-9g (83%) imt>tifz„ 
1 H— NMR (CDCl 3, 300MHz) 5:6.05 (s.CH.lH) ;4.02 
(s,Clfe,3H) ;1.65 (s,CH3,12H) 
MS (t-tX7l^-) :M*+23 (Na* ) 275 

mm® 

MIX ( 8 -3-V*ti/i))V#—)V*^)V^~* -2,2.6,6 
-fh^f^Kyy [l,2-d:4.5-d' ] b'X (1. 
3) §**j*y— 4,-4-4*,) 
CH 



SCHjCOOEt 

h >JX (8-xh^^;|/*~;^^-;l^-jJ--2,2,6, 
6— rh?X1->U*.>y [l,2-d:4,5-d' ] b'X (1, 
3) iSttV— )V-4t-4)V) *9J~)V (1.06g. 1.01 
5'Jt/k jSfe0>l27) Sr. T-th-hVfr (50ml) 
bVX+A'i'VA'imjJ K (0. 767ml. 6.075 U^E 
AO ta^tfOW (0.91g. 6.075 *)^>V) t<D 

(30ml) £JO;t. ^V^X'^'Xf-^X-^KYOml) 5rjD 

(30ml) TimLtz. o-hrtm B H H ^'«L4&i6^fO 

•e. iir«ffl^$^(cx-x;p (loomi ) -cmiL-fz. m 
m&ML (Mgso*) s *>&Ltzmz-m<$&mmz& 

&@Ljt„ %ma$:'M ymtfloc— ^ (E.Merck 
118867. 30ml) IcSfflTHHIWSi fc£<fc 9«13L. 

COH 





SCH 2 COOEt 

SWrt(C21^m i Ail^„ £fi£ll£^ja (&fg#:7XN 

0.3) Lxmb. ftmzaxzwKntbmzTm&mt 

it. SS2 601RS5r^6^f^!7)lRl:<i640mg (0.6215 U^e 
20 A\ 61%) -efcofc. 

'H— NMR (300MHz, CDCh) 5:1.23 (t ) ;1.51 ( s) ; 
3.55 (s) ;4.11 (q) ;5.34 ( s ) 

13 C-NMR (75MHz,CDCl3) S: 169. 09; 140. 810; 139. 50; 
117.81:107.65:95. 37:61. 18:35.71:30. 70:25.38:14. 11 

MS (t-tX71/-) :M++23 (Na) 1053 

h >J X ( 8 -S^f-^T 5 y*/l-**-;l^^-2,2,6,6 
-fh7^f;Ky/ [1.2-d:4,5-d' ] b'X (1, 
3) i?ttV-fr-4-4)V) x?s->i, 

•30 

COH 




HJX (8-^;^Th-2,2,6,6— rr-^^/K 
W [l,2-d:4,5-d' ] t'X (1.3) S*t*V— 
4-4;!-) ^y-rt- (l.OOg. 1.275 'Jt^. HHTO 
1) £. ( 5^Har/Pd-yCv\'7'l>y^) K 2 C0 

3 (5.00g) fci^-^MrHoKSyg^n^ K (Fluka 
39871. 0.367ml. 4.05 VW commztoifz. 45* 

mmmm®. i . 1 h-nmr-cib^.s t . ^*^(c: 

fc. HPLC (C8. OteCN:H 2 0. (3:1) „ 254n 

m) izxtnm%<7ymx'h-^iz. 

Zcr>WH£i/2.1~frx.-T)l< (30ml. ffi, \yV7 
i y V*-^*-*- h "J A ) izmm L . 5 4HSH§@tUSl* 



SCONMe, 



te^flT30#IS}£Srf.i>fc. 0Cfe*£i&a**t4> 
40 tlfz. lR*:0.580g (0.5795 45.6%) . 

■H-NMR (300MHz,CDC1 3 ) 5:1.54 ( s ) ;3.3 (bd) ; 
4.20 (bs) 

13 C-NMR (75MHz,CDCl3) S :163.02;142.80;138.78;1 
18.05;113.52;92.07;72. 63:37.01:25. 45 
MS (t-tX7J/-) :M++23 (Na) 1024 

r-UX (2.2,6,6— ^h^f-A^V [l,2-d:4,5- 
d' ] b'X (1.3) ¥ttV-)V-A-AiV) J- 
)V 
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x:xxx 




2,2,6,6-fh7^f;Kyy [l,2-d:4,5~d' ] 
t'X (1,3) : J**V->V (17.570g. 79.05 'J SI 
tt055) THF (300bK OY7 x y Vr^Vf- h 'J 

^-M tejgJBU T^:x»H§v£&^&#£>x?y- 

H 54 T A X&T-20X: iZ&m Lfc . n - 71- IV >J 
f-^A (37.8mU 2.5M^-9-ytf52.5M, 95.05 U*^) 

iz. S^9^BJg-20X:{^9L. yVf;W-^^- 
h (2.37g. 2.20ml. 26.05 K^) £Jn;t*:„ 

WCSS**, HOAc (2%) £^tf**t;:a#\ ^'xf- 
/PX-^/P { 2 X300D.1 ) TWltt ir«Sffl£* ( 2 * 

COH 
'3 




* XlOOnl) -Cifc^U &MLtz (NazS04 ) . i§8«J£l;?| 

56g (74.4%) . 
10 >H-NMR (CDCh, 300HHz) 5:6.26 (s^SStftH, 3 
H) ;l.48 (s,CH 3 ,36H) ;4.28 (s.OH.'H) 

l3 C— NMR (CDCla, 75MHz) 8 :140. lO;B9.00;ll6.7l;l 
12. 57;91.64;72. 69:25.38 

MS (+t~^XT\s~) :W+-& (Na) 715 

V VX ( 8 -X*Jk**£/*A'#:=Jl'*:*-2,2.6.6- 
xb^y-f-^yV [l,2-d:4,5-d' ] h'X (1,3) 

COH 




SCOOEt 



HJX (8^;l/*71-2.2,6,6 fl7^f;K *g:l.26g (98.7%) 



V* [l,2-d:4,5-d' ] h'X (1,3) S***y-*- 
*9J-)V (l.OOQg. 1.2695U*;K SQifc 
0(31) £\ T-feh-HJ/M75nU T)V?t>X'rt7y> 

y) timtvtJ* (6.og) ^^stcjax.Jt,, ciokEt 

(0.725ml. 8.005 V^V) ftt>tlfzm&m*3 

COH 



X H— NMR (CDCb, 300MHz ) 5:4.26 (q,CH2,6H) ;4.21 
(s.COH.iH) ;1.54 (s,CH3.36H) ;1.30 (t,CH3,9H) 
30 13 C— NMR (CDCl3,75MHz) 5:116.18:142.30:138.80:1 
18.35:113. 70:91 .26:72. 51 ;64.09:25. 42; 14. 22 
MS (If-^xyV-) :M++23 (Na) 1027 

h U X ( 8 -X.+Attis*A4fcZA4-*-Z 2.6,6- 
fh^^Ky/ [l,2-d:4,5-d' ] h'X (1,3) 

C* 




SCOOEt 



HJA (8-xf-;P7r^f^^;^-;Uf-5}--2,2,6,6 
-fh7^f/Ky/[l,2-(l:4,5-d' ] b*X (1, 
3) 5***y-*—4— -ffl/) y?y-;P (O.lOQg, 0.0 

995y^/K mmmm thf (5ml. i>Y7x/y 

Wth'JW) 138* U SOCh (0.073mK 0.998 




SCOOEt 



Lit. JS®tl£THF (50ml. ^^xy^^th 
•J*M fcBCh (995xt«. 0.9985 CH2CI2+I 
M) U 15?>f§Wf U SnCh (0.189g. 0. 

9995 VW) SriSnXTt. &£%£l<tfH§1fliffU 
(0.653g. 9.9855 U^K ^IBtp.a.HCl (2M) . 



Z'YfrzfyTX'MRlfc. S£>£THF (3x50al. K> *50 x?y-/K x-tVPTWJIPe, 250°Cf c9«K£S£*i 
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S?U NaOH (2X50ml. 2M. *t^*) T'ftmiU 

fcJ^TftttfByilUi. JKM:0.058g (0.0594$ 
>K 60%) . 

ESR (THF.200G) : agl09mG (70ftHl^tfj£VU** 

COH 

o 




88 



(THF,548.9MHz,200G) :9nW 



Ml X ( 8 -^r+ArtAtifcLjitt- 2, 2, 6, 6— f 
h7^f-;K>-V [1.2-d:4,5-d' ] b'X (1,3) - 

COH 

O^^^-O 

T 

o 

SCO-t-Bu 




MJX (8-^;W7h-2,2,6,6-fh7^f;K 
>-V [l,2-d:4,5-d' ] b'X (1,3) -3*t*y-n, 
-4-4/1-) j<^y-;Kl.O00g. 1.2685 Ut/k H 
SfegBl) fc. t'Jy'y (1.620ml, 7.6065 'J *;!-) fc. 
N.N-y7f;|,r$yt'Jy> (tt*SS) £. 
)t ( Ttlsdf yX'J >7) Tb h^b Ofl (50ml ) t 
Ml. ^jSttSfffcteiSLfco 2,2-v^f-;t'7"o J 't>'g? 
9X3*54 Y (0.940ml. 7.6065 'J^/P) £ 1/0 y HTM 
R*Sg^5$r4^SWCSiatcL7t <> 8§f#J£^2& 
U SSttSri^xf-^x— T-;t- (200ml) fc^ft?L^:„ 
X~r;l^g£NaH 2 P04 (50ml. figft) . HC1 (50ml. 1M) 
NaH 2 P04 <50ml. &ffi) JsitfNaCl (50ml. f&ft) tHa 
tUL, WmLtz (NaaSCfe) . ^i§LTI£jSL^^)JR 
fi:1.0Qg (0.96045 U^K 75.7%) . ^<?Xk^BjS-^ 

COH 
'3. 



Vratr^x— r/P (80ml) tMiaTSWftt £ ' 

>m<$i$-fht. tmtf:tt,im>.v>g, (0.27855 

>k 22.0%) imhiik.. 

20 'H— NMR (CDCla, 300MHz ) 5:4.21 (s.CH.iH) ,1.53 
(s,CH3,36H) ;1.30 (s.(H3,36H) 
13 C-NMR (0)Cl3,75MHz) S:200.00;142.05;138.87;l 
18.01 

MS (t-txri^-) :M + +23 (Na) 1063 

mams 

hUX (8-.ER7?-AoM^-/l^t-2.2.6.6-T 
h9^*<yy[1.2-d:4.5-d' ] b'x (1,3) 




o \ 




SCO-t-Bu 



hOX 2,2.6,6- 
fh7^f/Kyv' [l,2-d:4,5-d' ] b'X (1,3) 
i?ttV—}U-4-4)U) *9J—)V (0.0957g. 0.091 
95'J^/k IUfeW7) £. THF (25ml. 7)Vd>mm 

OV^xyy^f-^U^AT'^S) fcBFs OEt 
2 (0.5ml. ^Xf-;PX-x^(f>48%. Fluka) ^Jni. 
Jt. 5«8#Lfcf&. SnCh (0.10249g. 0.659$ U * 
)V) £jD;t&fc. fed>mt«t^oit. SnCh 
*1&LX1Ph\.ygmmzm& (0.5g. 7.6465 

•jys^CSKLfcKB (Zn£&|$$-tf*;&) ti. 

Si0 2 . 4 , Hfl* J Si02t> < tW(203 (1:1) . Tfl* { Si0 2 T * 



SCO-l-Bu 



S^£Klt&fc*fcl&^tofcf3:£>:5r^., JKS:0.079g 
(0.077135 UtJk 83.8%) . 
40 ESR (THF. 200G) : M(il09fflG. 4hWrOV5ttU* 



j}w\'-y\>>-f-ltJ|1 (THF. 548.9MHz. 200G. 
<lmM) :9mWT-%l§JU. 18mWT'1141iJD 

mm® 

h*)X ( 8 -^)VijTY -2,2,6,6— fb5^f;K> 
V [l,2-d:4.5-d' ] b'X (1,3) =J**V-)V-4 
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MJX (8-><;^rh-2,2,6.6-xh7^f-;K 
>V [1.2-d:4,5-d' ] b'X (1.3) iS**V—lV- 
A-AlV) *?/-)V (l.OOOg. 1.2685 Ut/k Hit 
0(31) fc. m\LT^fV <0.540ml. 7.6055 U^P) 
fc. K2O3 (2.0g. 1.4475 II^EA-) $\ OfeCN (25ml. T 

/i-=o-e§i#x) izm*.te. matStifUf. 90#& 

^Sr75-/^A^nvh^77^- (SHfc. 230-400 
^v^jl. |*J@35mm. H340cm) t^IL, jJCVYC^M 

VTDb^x-T/P (50ml) XtHMLZtt. £J$MZ 

COH 

'3 

T 

SCOMe 

MJx (8-^f-^;^=.;Pf-*-2.2,6,6— fh 

7^^;I^O-y [1.2-d:4.5-d' ] b'X (1,3) ^ 
*V— A— A-4)V) (0.0915g. 0.09995 

»J*>k mmmV)) SrTHF (25ml. TfV^ynWk. ^ 

y/7xyy^f;wi)->ATiag) dfflFU bf 3 • o 

Etz (0.5ml. ylfiH- x/14 , 48%. Fluka) £flOi. 

Wlfc. 54HaJM#Lfcf£. SnCl 2 <0.l249g. 0.6595 
»JW Ztotht. &&m£.W8k£m>^ti. Sn 
Ch^jBtT*^l-5^Sf^C N Zn (0.500g. 7.6465 'J 
HflfBfiOiottTiiS) ^JOX.Jt„ 2B$|g&. fe 




SCOMe 

♦ ^i^Sr^fv:., JRS:0.6lg (0.6675 'Jt/K 52.6 
%) . 

10 'H-NMR (CDCI3, 300MHz ) S:2.42 (s.Clfe.9H) ;l.55 
(s,Clb,36H) 

l3 C— NMR (CDCl3,75MHz) S :190.58;l4l.8l;l38.86;l 
18.32:113. 55;91.44;72. 50:29.97 ;25. 42 
MS (^-tXTV-) :M*+23 (Na) 937 

Ml X (8 WMC-^*-2,2,6,6-f b 7 
^fyKy/ [l,2-d:4,5-d' ] b'X (1,3) 

C* 

3 

O 




X 



SCOMe 

•*£^U:. _Uf#Si(fc. +faS^'Si0 2 ij 

XtMzfk (1:1) . TB^iffeT'^^HSA^^^^ 
Afc&O*:. KzOsfctBFs -0Et2$Tl£S"tSc7)-C\ ttJfrf 

30 S^lf&t&vn JRfi:0.0720g (0.08025 8 
0.8%. . 

ESR (THF. 200G) :l*tg. t8igU7mG 

*—'<—J\W—Mm (THF. 548.9MHz. 200G. <lm 
M) :llmWT'891iJa. 18mWT'1101ijD. 

b'X (8-^/^7h-2,2,6,6 -fb^^f/KyV 
[l,2-d:4,5-d' ] b'X (1,3) WfV-rt^- 





H^Xfc^JJ. ^xf-/P#-#*-hfc8-;>01-# Ad' ] b'X (1,3) 'J**V ~)V<nV^ J>Mt<T>Wxi 
Th-2,2,b,b-fY7*1->i>'<.>Y [1.2-d:4,5- *50 cOlgOgtt^i: LT*gt$il£. £ft0Bl$H8. 
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!H-NMR (CDCl3,300MHz) 5:3.46 (s,SH,2H) ;1.63 
(s,CH3,24H) 

13 C-NMR (CDCl3,75HHz) 5:183.42;138.96;137.90;1 
19. 55; 106. 84; 100. 36; 15. 24 * 



92 




* MS ("f-^XTV—) :M*+23 (Na) 557 

W [l,2-d:4.5-d' ] t'X (1,3) VttV-lV 
-2.6->'*Xto^^o / s^f^>- 



P. O 



1,2,4,5-f N5t Vu*tu<.y*£-y (5.00g. 35.00 
SUtik Hife0(4) £THF (200ml) (CjgfgU i"?u 
Mt/V (13.0ml. 140.005 U^P) £-JK(Cj[|;t 

i£M&7f£. 4 B$fSlT'80°C(=±(f it . £<7>fgfc:. 

(210g) fcNaOH (250ml. 2M) O^BjfcaE^ 
«. X-^P (100ml) £jni.. ffl£#giUt„ *ffl£ 
x-f-n- ( 2x50b1 ) -CtttiJU:. ^Ur#»fa£S& 
t£L (NazSCk) . *JftLT3K*S*t. 4uK!fe2:Me()ll 



ocooo 



- ocoX) 

lOSS (20ml) tciSSIU JD&U ^i&U #*PL. £jaa*|£ 
ZMzX^xmibt:. JRS:1.70g (16%) . 

1 H— NMR (CDCI3, 300MHz) 5:6.35 (s,CH^S^tt,2 
H) ;1.87 (t,CH 2 ,8H) ;1.69 (t,CH 2 ,8H) ;1.47 (m.Ofe, 
4H) 

13 C— NMR (CDCl 3 ,75MHz) 5:140.37;118.54;92.80:3 
4.84:24.57:23. 13 
HifcflB 

hUX [1.2-d:4,5-d' ] h*X (1,3) 

4fy— )V- 2,6- i^xtrox^ 0^-9- y) .x^y-^ 



COH 




"OV [l,2-d:4.5-d' ] t'.X (1,3) -J^V- 
)V- 2,6-^'XtfD^^OA.^y (2.00g. 6.605 'J^E 
>k *lfe0iB2) fc^'x^/Px-^ (80ml. AhftT-^ 

*i) kukku ^r-fehyjs^-c-io-c^aitfe. 

n-yf-yHlf-^A (3.70ml. -Mf-tf-ytl^.SM) 

0. ^iSt— BftifflfLfc. ^'x?-/M?-tf*-h (0.28 
ml. 2.45 y^/P) ^fflTDni.&t. S^-?Stiii:*>(c 
iSWfelcSEfeLfc. l«BHWFLfcfk ** (100ml) A 

O 



★ tav^i. 3FHffi£jHtU *ffl£CH 2 Cl2 (100ml) T 
ttifJLJt. ^l&fci&tStfSTtJWCHCl (20ml. 1M) 

zmtti. -&flfLfc*«sffl^iasL (Mgso.) . ^i§L 

30 3^$*^. JRM:1.90g (31%) . 

13 C-NMR (CDCl 3 .75MHz) 5: 140.1; 138. 9; 117. 5; 91. 
5;72.5;34.6;24.6;22.9 




1.2,15-fl'7tFDJfy\y-|fy 

OH 



OH 



N a , S 7 O4 




2,5-^'t HnJfy-l^-^Ayy (4.00g. 28. 
555 U**) (50ml. fc»BS-£, ttWCNa 

2S2O4 (lO.OOg. 57.475 \)*A>) tnCl (5.5g. 55.755 

y**\ jiiss) s-anx.^. S^jSrSa-e30^S«tf 

L*:&. WmMLfi:. SS^THF (40ml) 

U *>&Lfz. THF£Hft3i*6fc. aScO%®2.00g ft 



HO 

ft (14.07ml. 49.3%) tffihtdz. 

'H— NMR (DMSOds, 300MHz ) 5:7.59 (bs,0H,4H) ;6.23 
(s,CH,2H) 

13 C-NMR (DMS0d 6 ,75MHz) 5:136.96:104.65 



1.2.4.5— r h7tKD^fy^-fe> 
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Fe/HCl 
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OH 



xV' 

HO 



2,5->-'t Kadfv—i^-^yy^yy oo.oog. 7 

1.435 (200mU fcSBB$-fr v 8» 

THC1 (6ml. 142.865 IBM) ZtoZ-fz. fk (4. 

OOg. 71.435 Ut/K ffi*) SrJDt. S£|*]££S?30 

Sfut. iR*:14.80g. Zcr&fimii. *(?>££?T*: 



10 X H — NMR (mods, 300MHz ) S:6.9~3.0 (broad,0H,4 
H) ;6.21 (broad,s,CH,2H) 
13 C-NMR (DMSOds, 75MHz ) d :136.%;104.65 

hVX [l,2-d:4.5- 
d' ] b'A (1,3) i?**V-}V-A-AiV) *9 J- 
)V 



xxxx 




2,2,6.6-7^ 7.* f-rt^yV [1.2-d:4,5-d' ] 
t'X (1.3) S*r*V— * (8.80g. 40.005 Ut/k H 
«) £THF (100ml ){;:?§# U -20rC#aiL£„ 
n-yf-^'Jf->>A (25.0ml. 40.05 U^K 1-6M) £ 
fln*. 30^-t^OSfflCIHffiL^, Wtf-2orK# 
B)L?t. b'X (2,2,6,6-T-h7^f-;K>'y' [1,2-d: 
4,5~d' ] b'X (1,3) S*t*y-A^-4— f A-) 
y (18.80g. 39.835 'J 9mm) £Jai.. Btf 

^st-nffiu s-^?s&i8B#is«ffLt„ m^x-Mis® 

£*/Ae0H (lOOmL 2% AcOH) i^'Xf-^X- 
T/l' ( 2 X 100ml ) X-mmLtztfimt:*. ( 2 XlOOml ) 
-Ci5t#U «»Lfc (NaaSfk) . ftflfelBKS-th 4|£ 
^SkIix-t^U (20mb 40-60*0 Tffi&Lt:. JR 

a:io.80g(64.i%) . v>vf-nmmm\z 

SISfe^57 

b'X (2.2,6,6— rb7*f-/K>y [l,2-d:4,5- 

d' ] b'X (1,3) &t*?y—A^4-4fi') drb> & 



30 




2,2,6,6-fh7^f/Kyy [1.2-d:4.5-d' ] 

b'x (1,3) i?**v-n, (400.0g. l.ap&k ilSfeW 

5) £THF (6t. S£»<*!sS£) fcjglKU if 

40 it. n-r^>J^->>A (1350mU 'MflfJ'+l.OI,. 2. 

i6^) ^jgTD-bSfflv^-cjD^. n^him&fo* 

231U S^Xf-Aofr— h (47.0ml. 0.56^) £ip 

&miB£RL£. -f5Kfl5il^ltC^C (3.0e, 2% H 

(2X3.0«) Ti*ajLfc„ *ISffl^7k (2xi.oe)-c 
ffifrU S£ttl.Jt (NaaSO,. K2CO3) . jgffJ&m&S 
4*\ ^%2r5iSx-^ (»R®H40-60T:) fcfci, 
50 jaSfcLfc. MBOH^O«|rc^j«SflLT4HlL3tftWIK 



(48) *#f^3175940^ 

95 96 

4<i50.0g (106.05 U*/k -J^^fy-^-hizm * MS (^-^XTl/-) :M + +23 493 

LT18.9%) . 5ISfe#j58 

iH-NMR (CDC1 3, 300MHz ) #:6.42 (s, CH5f#J£tt,2 (2,2,6,6~t* b ?X^)V*.yV [l,2-d:4,5~ 

H) ;1.60 (s,CH3,24H) d' ] \zX (1,3) ^^rV-;W-4->f/P) -^7 

13 C-NMR (CDCl 3 ,75MHz) S:184.55 (C-O) ;140.5 (7x-/H -^J ( b»J S^'V- 4 -—Ok) *9 J—)V 
l;139-43;118.86;109.13;95-89;25.56 * 



xxxx ♦ crSo 




2,2,6,6-7^^^;!^^/ [l,2~d:4,5-d' ] i 
b'X (1,3) i^^fV-Zl' (3.030g. 13.605 |g 
mmS) ^NzTTTHF (50mk ^Cy^^yy^;^ 

bu^A) asLfc, ^c^^£-78t:2T'#jpl 

3t. n-y^U^A (5.10mU 13.65 U^/k Wk 
xy*2.68M) 5r^Uy^T5^^>itTjD^?to 15# 

zam^zimmmLtz* w^umz-israz^ 20 

2SU THF (10ml. Na\yy7xyyW) fc^fffL 
Ttyx^eU^/^by (2.50g. 13.605'J : b^) £ 

jtfl^o i«h». ftmsziirtmizimL. sum 

4 (2X50mU 1.25M) TiftfrU &*£L (NazSfo) . M 
U ^tiZ£-> X^t^fifz . JRft:0.826g * 



$ (2.045 Ut/K 15%) . 

!H-NMR (CDC1 3, 300MHz ) S:8.52 (m,CHb° U ^>-,2H, 
AA' XX' XtyyXfA^AA' ) ;7.26 (m,CHb°U^ 
>%2H,AA' XX' Xtry^XxA^XX' ) ;6.31 (s,CH, 
l H) ;4.61 (s,0H,iH) ;1.47 (s,CH3,6H) ;1.40 (s,CH3, 
6H) 

13 C-NMR (QCl3,75MHz) 8 : 153. 90; 149. 16; 143. 79; 1 
40. 83 ; 137. 41 ; 127. 85 ; 127. 80; 127. 53; 122. 92 ; 118. 17 : 11 
3. 41:110. 08;92.67;79.28;25.21;25.10 ( 2*+)Vmtfi 
^*T**U^25ppBT2r)0^iS) 

MS (t^X/W) :M + +1 406 



b'X (S-^)V^it ~2,2,6, 
[l,2-d:4,5-d' ] bX (1,3) 




\ \ n i v_ 



MeS 




SMe 



b'X ( 8 - ^;^7 b -2,2, 6, 6-f b 7^ f^Ky 
V [l,2-d:4,5-d' ] b*X (1,3) ^^V-yU-4 
-> \)V) trhy (0.6000g. 1.12365 U^r/K HSt0!l5 
1) SrGfeCN (50ml) fcjfflBU 0rt?^fflL^ o CH 2 I 
(0.42mK 6.745 U^E/P) fcfeCQs (4.0g) £2j0;t*:« 
#^tl^^^^T70^SaWL3to £T<0£j£!fo 

Hfc, ^'x^;ux^;p (50ml) ^iiLT^ 
^^M^k^ft^SWiRa (0.630 
g. 100%) TH^fut, 
iH-NMR (CDC1 3, 300MHz ) S:2.42 (s,afe,6H) ;1.55 : 



★ (s,CH3.24H) 

13 C-NMR (CDCl3,75MHz) & : 183. 30; 140. 15; 138. 68; 1 
40 18.94;107.68:105.49;26.57;25.34;16.12 

MS (t-^TW) :M*+23 (Na) 585;M++39 <K 
a) 601 

b'X (8-^f;l/^;^7h-2,2,6,6-fh7^f^ 
K>Y [l,2-d:4,5-d' ] b'X (1,3) is**V-)V 

-^y ( 2-y^;^;i/^Tb-by 5^ 
y-5-^;p) ^^y-;i^ 



(49) 



97 



A 1 A 



Kl Kl M M \ 




SMe 



SMe 



SMe O 



MeS 




5-yot-2-^f-;l^jf-eu$^'y (0.250g. 
1.21955'JtA') £THF (50ml. OVy^Syjr+fr 
•*-f-y*M fc**U -lOrcfc&iflL*:,, n-:T*- 
;H)f-«>A ( h;PX>-ff0.455iiU 1.2195nl) £Jn;u 
iaS^15^-H-C-75X:{C±(f)(t^ s -105CfcTWt. 
fc*.X ( W-2,2,6,6-fh7^fiKyy 
[l,2-d:4.5-d' ] t'X (1,3) 
4/1-) (0.63146g. 1.12365 'J^K 5^0^59) 

cm%) . fi^fftfc-fcSHf U NaCl (15ml. fiSft) fc 
yxf/u-fil' (40ml) £Mz.. 54HSBffLfctfe. 

fc. S£l^.599iBftTO&;fifc. M^^mtlli. ^x* 

COH 



20 




S:0.115g (0.16695 'J 14.9%) . 

•H-NMR (CDCl3 F 300Hlz) £:8.53 (s,2H) ;4.54 ( 1 H, 
s) ;2.55 (sj) ;2.41 (s,6H) ;1.49 (s,24H) 

» 3 C-NMR (CDCl 3 .75MHz) S:171.12;156.42;141.21;l 

37. 54;131 . 33; 118. 26 ; 110. 75; 101 . 18; 73. 90 ; 25. 38 ;25. 2 
9 

MS (^-^EXTl—) :M + +23 (Na) 711 

h UX ( 8 -^f-/^/P*-/|^->r-2 > 2,6,6-x h V 
^A^yV [1.2-d:4,5-d' ] b'X (1,3) : J** 

CH 



SCOMe 



Na I <0.15972g. 1.12565 'J A') 2: MJjCf-A^y 
fUPuyj K (0.142mU 1.12565 U^/P) £T*rbx 
h'J/l- (50ml) +TaOTUi. b'jX (8-^^H)V 
#X/Pf-;t -2,2,6,6— fh7^fA^yy' [l,2-d:4, 
5-d' ] h'X (1,3) ^^fV-;W-4->f;P) 

(0.1286g. 0.14075 lUEJk l£Sfi#i49) £HflcK 

2S2O4 (20mi. mm) mftmt&mzm&mz 

5#«fU:. jJcfflfcyxfvPX—r/l, (50ml) Ttt 
b, «Dft£$l0.105g (0.11685 *J ^e/K 86%) #f#8< 




SCOMe 



iH-NMR (CDCl 3 ,300MHz) 5:5.42 (s.CIUH) :2.40 
(s,Clfe,9H) ;1.53 (s,CH3,36H) 
l3 C— NMR (tDCl 3 .75MHz) :191.16;141.20;139.66;1 
18.35:108.81 ;90.39;31.01;29.88;25. 34 
MS (V—'EXTls— ) :W+23 (Na) 921 



40 



Y?X*Ar*y*f [l,2-d:4,5-d' ] t'X (1,3) ¥ 



(50) 



mmmi 1 7 5940-f- 



99 



COH 



SCO-t-Bu 

Na I (0.185g. 1.23425 'J ^EA<) t hVt+A&VA' 
9X3=7 AY (0.156nU 1.23365 U^/P) ^T-feh-h 
y*(5M) +TjrafLit. MJX (8-£{ft/f^ 
)Vif.-)V^-2. 2.6,6— f b 7* fMy>/ [1,2-d: 

4.5- d' ] b'X (1.3) 

y-^ (0.220g. 0.20565 !)t;k Sli&0<l47) £B]|fcK 

mTrntit. ®m<?>mm®,z%~>tz« 6o^^tNa 
2 s 2 04 (20bu ma) zmi. mftt&thmz&i&nz 

5immLtz. *ffl$ri/'x^x-x;P (50ml) "Ctt 
H5U -^ftL^lgffl^^L (MgSO, ) N sg^^S 
fc. ^S^>ft;^l0.105g (0.11685 'J^r/K 86%) fflk 
t>tltz. h'jX {8-=m7+MAs#=&W- 2.2. 

6.6— rh7^f;Kyy [l,2-d:4,5-d' ] b'X * 




* (1.3) 5***y-/k-4->Ol/) (0.205g. 0.2 

10 005 U^K 97.3%) 

•H-NMR (CDCl 3 ,300MHz) S:5.42 (s.CH.iH) ;1.51 
(s,afe,36H) ;1.29 (s,CH3,27H) 
13 C-NMR (CDCl 3 .75MHz) 5:200.51:141. 45;139.68;1 
17. 99:108. 59:90.78:46. 90;31.03;27. 17:25.34 
MS (-t-^XTl^-) :M++23 (Na) 1047 

b'X (8-*;l-5;P-2.2,6,6-f-h7^f-^>'V' 
[l,2-d:4,5-d' ] b'X (1.3) ^4rV-7l^-4- 
-ty (2,2,6.6-^ h 5*^7W'0'y' [1.2-d: 
20 4.5- d' ] b'X (1.3) *S**V—)U-4-4)V) * + 




CHO 



t'X (8 **$^-2,2,6,6- 7^7^t;Ky/' 
[1.2-d:4,5-d' ] b'X (1,3) 5***y— A— 4- 
A)V) -t/ (2,2,6,6-fb7^f;K>'y' [1,2-d: 
4.5-d' ] b'X (1,3) ; J**V-)\>-4-4)V) *9 
V (O.lOOg. 0.1365 'Jt/P) (Hifc0923J: 0 ) THF 
(40mK AkOti) i:DMSO(10mK s— 7) 

<7)M-&ltilzmMLt:. tBuOK (0.0168g. 0.1505 
/!-) Ztial. #^>*l7tii^iB55-l^f{a75X:fc»L,3t. 
-W^T^jK^fetilli^afeT'fco^. h (0.038g. 
0.1505 U**) £Jn;t. l#t$£lift£&'K s|w< 
-ys^if-liJnii^Srflo^t-^^ 5W«0Mlt (200G. a 

CH 




CHO 



* 548.9MHz. THF) T19feff>mMi>m%.ZiUz. X— ffl, 
(lOOnl) T'ftSSU Na 2 S 2 03 (MflU 40al) TlftttiU 

smv (Na 2 so4) . g^-frt^^ ^mmx-soco 

ESR (200G. 548.9MHz,3*Jg.THF) : ^liigS5&G:anl75m 

G 



MIX (8-*^5/U-2,2,6.6-xh7;*^;|x<.><y 
40 [l,2-d:4,5-d' ] b'X (1,3) vH^V-)V-A- 



CHO 




CHO 



hUX (8-^S^-2,2,6,6-fh7^f/Ky *50*y [l,2-d:4,5- d ' ] b'X (1,3) V^V-)V~A 



(51) 



^^3 17 5940^ 



10 1 



102 



(0.104g. 0.1345 Sg*fe0«23) 
DMSO (10ml ) t ^X?-/K£-7^ (30ml ) c7)^^ft 
NaH (0.0037. 0.1345 y^E/k >M;I^80 

%) fcKOtBu (feugg) jria^^ #^ft£Si^£T/u 

^yTT«fL3to ^SHO^^SSlBT'afi (#>50ml) 
TA^yTTT)Cl/D 2 0 (10% DC1) TRmW± 

iifz 0 u (o.o56g. 2^fi) ^aat. 2ftmcoKmmm 

(50ml) TWSit. Na 2 S 2 Cb (ffift. 2 X25m 
1) Ti5fc#U SagL (Na 2 S04) . m&Zit&t. 0.030 
g (40.8%) i^ilfco "y^JU^Ml^ 1 H— NMR (Ev* 



*ans£) £J;&fc60%r£>9> HPLC (Kromasil 10mm. C 
8. £§250mm. I*)@4.6mm. CH 3 CN:H 2 0^20^^T70:30 
*>£>100:0£^E. UV 254nmT-|fcft) fr£&k64%Xh 
o£ 0 ^—^»>1f— it&ll (200G. 548.9MHz. THF+ 
5.9mM) :9mWT*51. 18mWT-88. 5WT*251 

V [l,2-d:4.5-d' ] b'X (1,3) i?**V-)V-4 

10 *t!5-r^e-^^6.58s^L7t. HPLCT'^SS? 

8-^;l/*rb-2,2,6,6-f h7^f/Ky/ [1,2- 
d:4,5-d' ] t'X (1,3) S*t*V— A^-4--f * 





2,2,6,6-f h7^f;Ky/ [l,2-d:4,5-d' ] 
t'X (1.3) S£t*V— /P (4.00g. 18.005 'J*7k. H 
5 ) £ ^x^y^x— ( 50ml. ^ > V 7 .x 7 y y 
f/W-hU9A) HIBU n-r**y**>A <7.» 
ml. 18.905 'J^/K ^^>-*2.5M) £jjjn;L. #£>*L 
^r^?ft$:30i^^^^^o' EfcS^Aoc-xjP (30 30 
ml) £inx_. fi^£-7<rcfc#SJU Se (0.5759g. 1 
7.965 y^/W Srio*.. fflJSSrOr^f/vr. iajg#± 
#LT*»fe2eHftfcTff (100ml) £jD;t. 
l^-70"C(^i31L^ o n-r^U^A (8.64ml. 1 
8.05 »Jt^) £au£. ffleSrOrtLbJffc. 1^45 
4H££. 3#rae^^Xr?t7)imcffi0ttWc^^ 
X (No.4) ^SLTX^y-^iiUr. fifei&F B ( >J 
f-^AJg) Jr^x^Kx— (50ml. ^yb'7x/y 

^A^cOAo^^^xr?cofiS?-So^fc^^>. #8 5 

y ^ )v<n y ^ ajm^ 7x3^:^ lt w& - fc # 

SStlfc. d<7)fitTHF (70ml) £Jp;t. U&mtrOX: 
£#91.. i/Xf-A^-#*--h (0.654ml. 5.45 y^E 

)v) zt-jL-i-xmmz&AL. is&toi-mmi 

XmUzLti. Mtm^-fVl (300ml) T**S?U N 
aH 2 P04jg«ft(2X50ml. &») T1MJL. ^SL (Mg 
SO*) . mStZit&t. ««tf>fc£ftl.6ag (4.905 y^t 
)V) . i?^)V%-X*-Y\zmLX<to.l%) tmhtl 
fc* *50 



* 1 H— NMR (CDCI3, 300MHz ) :4.36 (k,CH 2 ,2H) ;1.70 
(s,CH3,12H) ;1.35 (t,CH 3 ,3H) 
MS (EI) :M*326;280;224 

mmm> 



CH 



COOMe 




COOMe 



SBSBfcfcKAlCh (47.12g. 0.3©*^) £3My7X 
;l/ (20.0g. WnD*^ (47.8g. 32.3m 

(100ml) T-JP*»fSL^. CH 2 C1 2 <3X15<M) 
T-tttHL. i*:^T^#L^*«ffl^SL (MgS04) . 

iftx-x^/EtOAcSr^gpiJi: LTffl«.\ JBl^U**? 

tfmM&Mftt l~C®t>h*i. JR*:17.9g (88%) . 

'H-NWJ (CDCl3,300MHz) 5:7.56 (CH,3H,d, J=1.6H 
z) ;7.12 (CH ( 3H,m) ;5.50 (CH^H.s) ;3.84 (0CH 3 ,s,9 
H) 

13 C-NMR (CDCl 3 ,75Wlz) 5:162.31 (C-O) ;143.7 



(52) ^ftS53 1 7 5940^ 

103 104 
9(4ISC-(D2Me) ;134.56 (411C-CH) ;133.59 * HJX ( 2 h^y^W-;l,fxy-4 -> f )V) * 
(f-x~/pcH) ;129.03 (^x~;MH) ;52.08 (0CH 3 ) +A, 

mm® * 




HJx (2-^ h^r^;P^H^xy-4->f^) 

(0.218g. 0.55 U^K T;l^rf 
y#H^TTSatTHF (25ml) KSfflPLfc. HttKOtBu 
(0.055g. 0.55 SrJOi.. ?g?££30#Jg#U I 

2 (0.127g. I.OSU&IO *iaifc. 

c* 



HJX (S-^/UX^y*: 
fVl^i/V [l,2-d:4,5 d' 



^-2,2,6,6-T^h^ 
] b'X (1,3) 5*t*V 




SMe 

hUX (8-^f^-2,2,6,6-fb7^f/K 
W [l,2-d:4,5-d' ] b'X (1,3) 5***V— /P- 
4-4 )V) (0.163g. 0.205 

Sftl5%. HS6#18) T^rry#H^TTCH2Cl 
2 (10ml) fcigJBU 3-^nojg$lSi (0.207g. 

1.205 u^p) zmtfz* i5ftfmmLtz&. &mm& 

ESR:6*$g,a H :290mG. gUgilBmG 

b'X ( 8-^^^^7^ri;P-2,2,6,6-xh^ 
^f/KW [l,2~d:4,5-d' ] b'X (1,3) Sof* 
V-;U-4-> f;P) -^7 (8-y7/-2 f 2,6,6-f 
h7^f;KV/ [l,2-d:4,5-d' ] t'X (1,3) x 

**y-;l/-4->r^) ^^y-;i^ 

CN 





SQ 2 Me 



2,2,6,6-xh^^^^V [l,2-d:4,5-d' ] b* 

x (1,3) ^^y-;i—4-> f;P) y^y-^ (Hifc 

W15) ^^^^gittfthtT. ^5%C0IR^T* 

iH-NMR (CDCl 3 ,300MHz) S:3.84 (s,6H) ;1.50 (s,C 
30 Hs,36H) 

13 C-NMR (CDCl 3 ,75MHz) a : 163. 43; 141. 70; 140. 57; 1 
39. 29 ; 139 . 07 ; 119. 92 ; 118. 50; 116. 34 ; 114 . 52 ; 111 . 58 ;9 
9.30;78.49;72.51;51.89;25.54;25.48 

H5 (EI) :M + 833 

IR (KBr,cm-i ) :3000 (CH) ;2240 (CN) ;1760 (CD) 
HJfeWO 

b'X (2,2,6,6-fh7^f/KyV [l,2-d:4,5- 

d' ] b'x (1,3) "J^^/-)V-a-4)V) -^y 
(U3-hU^Ky-5-7x-;P) *9J-)V 

40 



COOMe 



★ 50 



105 



MeO 




«f^317 5940-! 



KXXX 



106 
OMe 

MeO^ „OMe 



OMe 



OMe 




COH 



2,2,6.6-7 i h7^^K>'V [l,2-d:4,5-d' ] 
b'X (1.3) S^t^y-A- (2.22g. 10.05 'Jt/K jg&fe 
0H 5 ) £THF ( 50ml, ^.yV 7 1 7 h U *) 
A) fcigjBU -20°C(~^aiL^„ n-y^/HJ^A 
(4.80»U 12.05 'J*7k hAx^4>2.5M) £Jn;t. i& 
S2:^Sfc±<f^. S-^j5r-20°C{:B^BIL. THF (1 
0ml ) CSfflf Lfc3,4.5- h y y b*S4£JtSII**'Jt'X 
Xt^A (1.13g. 5.05 U^A) SrJpx.. If^iTJtS^l 
^^a-C-BfeWFL/.:. igiKfcgHi'O* ( 2% AcOH. 5 
Onl ) yXf;H-f^ ( 2 X50ml ) TftiajL 

W«ffl?r* ( 2x50iol) TffifrU S£*ftL (Na 2 S 
04) . 3m<7>fcHim.lO& (4.75 'Jt * 

COH 



20 



*;k 97%) 

iH-NMR (CDCI3. 300MHz ) 5:6.75 (s,3fggtttH,2 
H) ;6.28 (s.^#KttH,2H) ;3.83 (s.OOfe ,3H;3.76 
(s,0CH 3 ,6H) ;1.44 (s.CH 3 ,24H) 

13 C-NMR (CDCh, 75MHz ) d : 152. 29; 140. 33; 138. 81; 1 
38. 25; 137. 56; 117. 07 ; 113. 58; 105. 52; 92. 06 ; 76.77 ;60. 8 
6;56. 16:25.30:25. 19 

MS (iT-^xyi—) :W+23 (Na) 661 

mmmi 

MJX (8-xh^fy«;^Mf/H-*-2,2,6,6 
— fh^y^/l^yy [l,2-d:4,5-d' ] t'X (1. 

3) i^jr^-y— ;P-4-> f A) ^f-rt' 





SCH,COOEt 



SCH,COOEt 



h y x ( 8-x y*isi])VX-)V*i-)Vi~J!; -2,2,6, 

6-^h5^^I^<.yy [l,2-d:4,5-d' ] b'X (1, 
3) 5*t#V— iP- 4-4)V) *9J~iV (0.050g, 0.0 
485 U*JK «ftfi»l27) Sr. SagTHF (20al) (CjgjBL 
Ar ( g ) TTBF3 • OEt (0.020mL 0.0805 'Jt;k) 

Jft) . l^Ha. Chelex-lWfcSnCh'fccOfgfl^L 
"t&fr^Chelex-lOO-Snf [0.50g. Sn^O.OSS 'J 
M; (Oielex-100-Sn*-|g^^<7)MS:20g(Na^58 40 
5'JSfi) ^OChelex-lOOS-TklOOialtf^SnCh • H 2 014g 

(1165 y^*) t«Lfc„ ragftff&^iu * d 

00ml) . EtOH (500ml) tJilfX-^A (100ml) Tffif 



*m (25g) S-SDX.. 15ftffc£&i&£ (0.030 

g. 0.4505 'J^) S-Jni.^. RlES-^{±?ifetS&fe 

^WK*em^ilSrSi02 (Merck. 
0. 043-0. 060iimi) T?&^b£3cm (rtglcm) <7)1f?X*i 

ssKss-sasL (Na 2 so4) % mmzmmith 

m&V>%i&W (0.048g. 95.8%) tfftltlfr. 

(iiJSJiNMR Evans^t: i DIMS Lit ) 
ESRX^y WL^TOttL tt63Mi« au62mG 

mmi2 

1. 2, 4, 5— r h y V 'J y ffl/y 'J /k*=>r ^^bV 



HO 



HO 




OH 



OH 



Me^SiO 
MeaSiO 




OSiMe-, 



0SiMe 3 



1,2,4,5-xh^t Fndf^y-tV (14.2Qg. 1005 ■ktV^.—f'lV (100ml) (JH;:#ffc$-t2\ MesSiCl (70ml„ 64 

y^K ^jfe^4) s-t-y^'y doomo i>j;tfvx^ *so 55y*A> s-^kjbx*: (»jcaj) . 3i§|gw&, e 



(54) 



107 

»j y-^A^o^ k£<*>s'jl ?>m (#fe) <nmmi: 

(2X50ml) T1M1L*:. W«Sffl£:JtfiU SBSt (lb 
2SO4) , SMfclBSS-fr. Hofct&ftftfcH* 

*i**s9Hw-*fc, nzcx-mwrt-zim u.6g, 10 

%) A*#*>*lfc. * 

CH 

P^^sJLo 




HO 



CH 2 N0 2 



108 

* GC/MSIiMM30 (100%) 

!H-NMR (CDC1 3, 300MHz ) S:6.32 (s,CH,2H) ;0.20 
(s,Si (Cite) 3.36H) 

13 C-NMR (CDCl 3 ,75MHz) 5: 140. 17; 113.63:0.15 

VUX (8 — hnx^nyl- 2,2,6,6 f-h5^f-;U 
"OV [l,2-d:4.5-d' ] t'X (1.3) i^t^V— /!/ 
-A-A)V) 




NO, 



Ml* (8--ba^^-;H: Ko^^^-2,2.6, 20*IBfcSHt-£i:. (0.62g. 98%) 



6-fb7^^K>V [l,2-d:4,5-d' ] b'X (1. 
3) l JiS$;V—)V-A-A)V) (0.670g. 0.7105 

'JtJK 5Q6W83) Sr. AC2O (30ml) fc8»U NaOAc 
(2.00g. 24.45 \)*A>) ZMt. mm&fo £0.5B«§ 

it. (100ml) fc* (50.1) (ZtfffiL 

fc. #«IB#*U 99* L (Na 2 S04> . ^SU 



HSMCTT4 

3, 4- i^b Ko^f 5-i~*7 i^y*MyKy 



EtooC; 



.COOEt + 



COOEt 
COOEt 



EtCOO 



HO OH 



COOEt 



-th'J^A (27.8g. 1.21*/W) £iIS£LT»,v2>i&*E ★tHIS^Sfc. ^7i^#ro<7)lR*Ifc LTft^ft 



tOH (1300ml) £&SgH<}§j|?U b'X (Xh4fi^/P 
jKx^f-rtO t/P^r-f h* (108.0g. 0.540*71-) t> 
itX^'xf-y^^^— h (81. 8g. 0.540t/P) 

mmttz. Kfrn-smz mmmmzit. mt. 

+T1SML3t (80r) „ EtOHrEtOAC (1:1) (450ml) *>* 

HO OH 

\ / CH, 



EtCOO 



COOEt 



it. 93. 2g (67%) . 

13 C-NMR (DMS0d6,75MHz) 5:161.93:150.15:107.92; 
60.80:14.11 



C I B r 



EtCOO 




COOEt 



3.4-^'b Ho4r>'-2,5-^7x-;Px^;^>'e 
^x^PXXtvP (68.4g. 3005»J*/K HJSW4) „ 
/nt?no^?y, K2CO3 (40. 0g) fcitrtta^o 

4 (X7->4m £DMS0 (315ml) ^Tig^U 248119 



U ^&Lfc„ ^?K£*. 10%NaHC0 B i>«tU f 7kT'gt^L 
fc. W*Kffl£#i«U (Na 2 S0,) . $34 



%jmit®l£*>®L. WJg>5$L &50 EtOH*>^H^„-r«,t (800ml ;5B±^ja\»V^K 



(5 5) ^^3 17 5940^ 

109 110 

2,5-W7iyi/*W;>iyXf;HXf^ (11.8 3,4->f l/yy^y-2,5-f^7xyy^yl 

g. 15%) a^ii^. m&mx:. tyxf/i/x^f;i/ 

13 C-NMR (DMSOde, 75HHz ) £ :160. 13:151. 51:113.36; 4 
104.20:61. 87:14.46 * 




COQH 



3.4->/fV'>'y^y-2,5-f-3r7iVy*A'#>' 

mi?^)v^x7-iv (3.08g. 11.35 u^k lessw 

5) £\ EtOH/KOH (Et0H88mli>J:tflC0H5.57g. 11.35 'J 
X£4iiU 7 4 /^-^r-^f^^JtV^O.lMcOHClti: 

«6«Ufc«. */EtOH (1:1) fr&mgAs 




SJ-TSt. 0fM<O ; Ey-^;^yS2.62g (95%) 

13 C— MMR (DMSOd 6 ,75MHz) S :161. 11:159.83:151.07; 
150. 64: 112.65; 105. 43: 103. 39:61 .35; 14. 07 



( Chen. Ber. 108 ( 1975 ) p. 576#I8 ) . 
3,4-^fl/yy^y-2,5~f^7s>'y*;l'^ 
It/Xf^XXfA' (5.00g, 20.55 yt^. HitW 

6) * (ii5mi) izmmt. zommzteahx-ptt 1 

KOT^yttfcLfe. £08ffi£*jlU Bn (1.8m 



★ l/OH**4i:, 93XTTigirt£Wa<9£j£!fe2.3g (34 
%) ##AiX*v 

13 C-NMR (DMSOd6,75MBz) S:160.11;150.32;147.09; 
110. 75; 102.96:85. 64 ; 6. 45 ; 14. 33 

30 mmrns 



EtOOC 



"N^Br 



HOOC 



° P 



Br 



NaOH (10%) tMeOHfc 5:1:1 ( 80nl ) ^J^Ci^ 
L, 3.4-^f-l/yy3r^i/-2-yo ; E-5-xh4r 

- Jl^-jj- 7i> (1.91g, 7.005 y^K SSSfe 40 
0-1177) tcSDx. KJ^^£60-7<rc£j!n8ffeU 

*<7)MeOH£^2i$ii\ *£flO;t£. 10%«HClT-gH£fl: 

-rstjSMirc*>s3,4-^f-L-y>'*^^-2-yo * 



U rv-y--^- (P2O6) +"CS2j®-tl.t. 1.41g (82 
%) *sB6ftfc. 
MS (EI 70 eV) :W324&J:tf322 TMSg|#fls 

3,4-^fVyy^y-2-7'nt-f^7iy-5 



/DMF 



HOOC 




CIOC 




(56) 



=81*113 1 7 594 0# 



111 

yf*7iy (9.64g. 38.45 U^k Sr. 
mm (0.73ml ) KjgjBU SOCh (38ml) ZMl. R 



112 

**LTH*f K?UrM K9.75g (94%) tffth 




COCI 



mrnm^<oismA-^vy i Jit^^-2-~T 

U±-^7x.>-5-ti)i>Xym9V74Y (0.398 
5U^) CH2CI2 (l.Onl) £»»U CH2CI2 (1.0 
ml) ^(r>2-T^J-2-^i-)V-\-Tnnj—)V 
(0.478$ t4,4-^^T5yt°U>'V (0. 

059g % 0.4785 1>^;P) fcOfiaftfc:. &*fcOXrCi8 

TLt. ssrciasiagL * (2mi) £jn;t. fiisffl* » 



o 0 



Y 



Me, 



O 



CH 2 OH 



*#«U 3 ( 2 x2ml ) -Cifcfr Lfc. W«ffl£. 

U Igfrt&i:. £&!fi90.1286g (85%) tmhtltl. 

THSS|»«c(^V^T<7X;C/HS«i. m/e 321/323T (H* 
TMS+H) (Br#*) Sr^cL*:. 




SO C 1 j 




CH 2 OH 



mmmscxr^min (o.ioog. 0.3705 y^e/u) £ch 2 ci 

2 »»L. SOCh (7405 U^/V-) £3* 

JirrSffC ^V^z-y-i/--? (3k. 350°CT'jS£ 

*J^fflfeJ:VS0Ch^«ffrt|^*L. ^!Bj^10%N 
a 2 OfefcCH 2 Ch (1.0ml) tOmztffiiSitfz. 3«ffl£ 

5HIU SHSL (Na 2 S04) . *>»U mmzmftZitz* 



O— - / Me 

*fc. BfSeO^ttO.OSte (44%) im&tlXi. 

WSmmmz-l^XWGS/m^ 303/305TM + (Br# 



30 



CH 




CH 3 rvJ02 



NH.OAc 



HJX (8--hnxf-/l/-2,2,6,6-fh7^f^ 
^yV [l,2-d:4,5-d' ] b'X (1,3) 5***V-A' 
-A-4)V) 

CH 

3 

O 



CHO 



MIX (8-*;^;H,2,6,6-fh^f/K^ A *H NMR (CDCh ,300MHz) :7.98 (d.CH-NQz ^H.JHH 




V [l,2-d:4,5-d' ] b'X (1,3) $^*3fV-;P 4 
--OU) (0.45g. 0.595 Ut/K S6HH23) . 

^ho^^y (20mK 290SU^;i/) fcektfftery^ 

(0.12g. l.S6SU%;M 5r^L. 100°CT'6.5 

A* (total) £Jo£*r. *»ffl£#lSU (Na 2 S0 
4) . SMSiBfcSit&fc. Bf*feiteK^^o^ 0 £ 
Wi^yTSaSLfcatffljtLT. £j&f*K).38g (72 
%) ififthtuk. 



11Hz) ;7.80 (d.CH^H,™ 11Hz) ;5.41 (s p CH,iH) ;1. 
54 (s,Ofe,36H) 

13 C NMR (CDCI3, 300MHz ) d : 137. 10; 136. 86; 136. 01; 1 
26.29;116.63;107.32;95.42;68.89;22.78 

MS (EI) :M*+1 891 (40%) ;M + 890 ( 75%) ;818 (10 
0%) 



hUX (8-^hn^^;l/bHo^^^-2.2,6,6 
&50 -tV?*^)V^>V [l,2-d:4,5-d' ] b'X (1, 



113 

3) isttV— )V-A-AM 

CH 




>cco< 



(57) 



^fHF^3 1 7 594 0-51 



114 



NaH 




CHO 



CH(OH)CHjN0 2 



MJX (8-*^S/l'-2,2,6,6-fh7^fyKy 
V[1.2-d:4,5-d' ] b'X (1,3) S**#V— 
-4 AO (0.150g. 0.1975 SI*feW23) 
t-ln^^y (0.36g„ 5.951)^1/) S£j®5^=r 
(20nl) $>Xi&&L. NaH (0.030g, 0.1975 

fc. Cliti±Kfi5^^t%<?)lR (NaCl±^7^;PA) (ciO 
VmZtl. BP*>CH07 7^ieiaJT'^^*^^. * (50n 
1) fcfStSOHCl (2M) k^ini.^. ig£!fe£x-7^ 

(3x50mi) zm^rmitiLti. wmium**. (40m 
n Tift?*u (Na 2 so4) , mmzm3t2it& 

k. 9£l«MBratom<?fc. SWBWfcL 
TCH2Ch:EtOAc45:5S:fflV^^y**7i»^o^h^* 
CH 
l 3 



HgffrS-fr&fc.. 0.150g (81%) 



r-;i/LT. mm 

10 ^>iut„ 

•H— NMR (CDC1 3. 300MHz ) 5:5.40-5-50 (m,CH-0, 
!H) ;5.36 (s.OUH) ;4.79-4.86 (m.CHzNOz^H) ;4.6 
1-4.66 (m.CHzNOz.iH) ;3.07 (s.OH^H) ;1.50 (s,C 
Ha) 

13 C— NMR (d)Cl3,75MHz) S :139.87;137. 08:118.38:1 
18.21 ;78.80;64.94;30.58:25.36;25.30 (afe.^fcoE 



20 




t-BuOK 



n-BuLi; l 2 



HJX ( 8 -yXf;l^7S y^^^-;W-2,2,6,6-f- 
hJX+nsOY [1.2-d:4,5-d' ] b'X (1,3) *J 

c* 

'3 




CONEt, 



CONEt, 



M)X (8- ^'Xf-;UT 5 y j&A-*— A—2.2.6.6- 
-Th7^^/l^>"/ [1.2-d:4,5-d' ] b*X (1.3) 
i'^y-A— 4 — i)V) (0.076g. 0.0805U 

*M0487) S^ITHF (40mU ^y/7x/y 
y^f-Ml^iO k^aSDHSO (lOmU t^i7-y 
-74 A) fc^^tCNzTOgJBL*:. KOtBu (0.009 
g. 0.0805 »J**> ^JPX. &1^l£^iST-4l$»¥ 

n-BuLi (0.1ml, hAxy4i2.5M, 0.255 UtA-) 
*JPt. EOf^£^c^«£fc3&bo*:f&. h (0.* 



041g. 0.165 Wis) ZMttz. ZOfmomteESR 

H-J\^~mM:2HT2 -10 
HS6W5 

MJX (8-yf-^^yy* [l,2-d:4,5-d' ] h' 

x (i,3) s**#y— As- 4— ifr) xfj—jmxtf 

MJX {8-*sf-)V*}-*KVY [l,2-d:4,5-d' ] b' 
X (1,3) s***y-A— 4-> fAO ;*^A- 





(58) 



^^317 594 0^ 



116 



n-BuLi 



SMe 




MIX (^V [l,2-d:4,5-d' ] h'X (1,3) V 
ttV~lV-4-4)V) X9/-)V (l.OOg, 1.905 'J 
SfeSS043 ) Ar (g ) Tt^THF (25ml. * 

x y >^>vi- v v *? a ) t . -7»c{c^ 

WUfc. n-BuLi (3.8ml. ^df-y-y^.^yfit) Sr^ 

£**3ffllc$r4*'CfCmfLfc. S^Jf^^Sr^-x 
MSfcSBbO, flHfiflaWifcfttTHF <25ml. <y 
/7xyyyf;i/tb'j^) Ztintfz. -B«, cn 3 s 
schs (imi) *jni.fc. s^itJfc/Ct'-rct::^ 

(200ml) fca^ OfeCh (3X100ml) -CKtiBLfc. * 
HO^^ OH 



20 




fflV vtSi0 2 <50? -T55a L£ . ( Et 2 0/C 
H^z&dOTOlCH&*?A(3g(|flL£) . JRSJil.O 
5g. 84%T'*-3^. 

MS (EI 70ev) :M* +662;646;616;570 

bUX (S-^/Wf-^yV [l,2-d:4,5-d' ] 
b'X (1.3) S^t*y-A'-4 X?J->V*. 

y£j£) fcCrCh (StcSiJ) fcfcjflwt, Wl5-n.7>-* 
*;W^i.3t„ ESRX^? THFt^lmMjgjg"C'120DiG 

*-J<-J\W-m)lM*. 5WT10Tfc->^ o 
3SS0I86 

2,6-^'J y<>A-2.2.6,6-f h7-£»/f ;K> 
V[1.2-d:4.5-d' ] fx (1,3) S***V— * 

t-Bu v / 0-Y^ &r -O x / t-Bu 



OH 



1,2,4,5-f h7tKD^^yt> (0.284g. 2.05 
'J^K ) fc-Y 5rV-7l^ (0.81g. 12.05 'J 

KgDMF (15ml) fc}§»?U tmLKtft, 
is-t-yj-friSfuvi/yy (1.28g. 6.05 y^) 
SraSTU:. i§ifc£l5ierlWfU yX^x-f;P 

(50mi. ^yy^xyy^f-zP-fhu^A) Srflnx.*:. 

*fi£ffl£HCl (2X25ml. 5%) . NaOH (2 x25ml. 1 

m) (25mi) Tm»L. «&u mm-zt. 
-r^^wtSmWtti fc , m^mm^t^m. 33 

0g (39%) fttft&hfc. 
iH-NMR (CDCI3, 300MHz ) S:6.12 (s,CH,2H) ;1.05 85 



t-Bu 



Si 

/ v 



Si 

o' Vbu 



* (s,bu,36H) 

MS (EI,70ev,GLC inlet) m/e:425 (3) ;424 (12) ;4 
23 (36) :422 (100) ;383 (14) ;382 (31) 

mmmi 

h >)X ( 8-yXf;1.7$y*/^-/l'-2,2,6,6-f 
N^f/Kyy[l,2-d:4,5-d' ] h'X (1,3) is 
**V-)l>-4-A)V) .X^yfcitAi'X (8-^'x-f- 
;l^T 5 J ti)VX-)l>-2, 2,6,6-t- h 5^f;Ky/ 
[l,2-d:4,5-d' ] t'X (1.3) y-A>-4 - 

^f;l^) -ty (2.2,6,6-f h^fyK^/ [1,2-d: 
4.5- d' ] b'X (1.3) 5***y-lU-4— W 

y 



(59) 



^HP^3 17 5940# 



1 1 7 




oX, COOH oX, 

„OOC-H^CH-^Q 




hVX (8-^t^y-2,2,6.6-fb7^f;K 
>Y [l,2-d:4,5-d' ] b'X (1.3) 5***V— 

X?>t. b'X ( 8 -Xtlstt ^-2,2,6,6 
-fh7^f/Ky/[l,2-(l:4,5-d' ] MX (1, 

3) : JttV-)V-A-4lV) -ty (2,2,6,6-fh5 
j^f-JUOV [l,2-d:4,5-d' ] b'X (1,3) J*** 

y-;p-4-'f;i') ^yfcofflsm^m (l.oog. n 

SS0!I18#>£>) £. S&iTHF (10ml) fc^iaT^Wt. SOC 
h (0.61ml. 8.4SU%^) SrilDX. 2.5B$fg$gjf 

&<7)m&\mm>*m*) . .rft^ji^yT (<iTor 

r) -Cia$iai6SU!:. ico^^fciaSTHF (5ml) tc 
SgfSU Et 2 NH (1.50g. 21.05 'J*/10 £Jn;t. » 
WLt„ RlG£#ISj£X~fA, (75ml ) fc* (50ml ) 

t(o%nzm.2tt. mimft&L. ®mi (Na 2 s 

04) . v&l. mrnimm-t&k. &&<?>tt»mmt 

Ifaim-otz. 9u*?h?=77 4— (RP8. 10;um. 20X2 
50mm. CH 3 CN:H 2 0 75:25) X'-ftffi?& t . bVX (8- 
ylf;|.7Sy*;W-;l'-2,2,6,6-f h 

[l,2-d:4,5-d' ] b'X (1.3) 5*t*V— fl'- 
4—010 ^^^O.lOOg (0.0985 14%) . t> 

it/b'X ( 8-i^'xf-/PT5 ^-2,2.6,6- 
fh7>f;Ky/ [l,2-d:4.5-d' ] b'X (1,3) 
^':**V-/U-4— -Ol-) -ty (2,2,6,6-Th7* 

c* 

l 3 




*f;Ky/[l,2-d:4,5-d' ] b'X (1,3) ^dfV 
— ^- 4-4)V) ^?M).150g (1605 U*;K 37%) 
frU^iut. JK*»±2XS (HM0«l8<?)Rl5S-#tf) 

h yx ( 8-^*x^r 5 2,2.6,6- 

fh7yf;Ky/[l,2-d:4,5-d' ] b'X (1,3) 
20 i?jt*V-)V-4-4)V) : 

iH-NMR (300MHz,CDCl3) 5:1.06-1.12 (t.Ofo ,3 
H) ;1. 17-1.24 (t.CH3,3H) ;1.52 (s,Oh,36H) ;3.26 
-3.37 (q,CH 2 ,2H) ;3.51-3.60 (q.CH 2 ,2H) ;5.41 (s, 
CH.1H) 

MX ( 8 -yif-;PT5y/7^;K-;k-2,2,6,6-f- 
h7^fyKy/[l,2-d:4,5-d' ] b'X (1,3) i^' 
**V-)V-A-4)l>) / (2.2.6.6 Thv^f 
;l/^yV [l,2-d:4,5-d' ] b'X (1.3) s^^V- 

30 'H-NMR (300MHz,CDCl 3 ) 5:1.06-1.12 (t.Ofe, 3 
H) ;1. 17-1.24 (t,CH 3 ,3H) ;1.52 (s,CH 3 ,24H) ;1.54 
(s,Clb,12H) ;3.26-3.37 (q.CH 2 ,2H) ;3.51-3.60 (q 
s.CH 2 .2H) ;5.41 (s.CH.lH) ;6.21 (s,^#MfeH,lH) 

bVX ( 8 -;fr^5;l'-2,2,6,6-7 i b x^lV^W 
[l,2-d:4,5-d' ] MX (1,3) ^'^V-^-4- 

c* 

3 



Na 2 S 2 0 5 



CHO 




X 

o x 



HO 



OS0 2 Na 



7i/ti)HsM$}V)%(r>hVX (8-*;W5^-2,2,6, 
[l,2-d:4,5-d' ] MX (1. 
3) i/**V-)V-A-A)V) *&)V (0.065g. 0.9765 
'J*/K Hifet?lJ64) fc. Na 2 S 2 05 (0.370g. 1.955 U^E 



*fc„ * (1.5ml. Xte-tWmWiX) kitit^y (1.5 
ml. HeT154J«#X) fc^an^t, 15#JK#L£®. 



/!-) N 2 (g) Tt25ml£OAJK7 7Xa4'-C'S^L^50 -A-^-f-gUfcfciJ; 0. KmM&faWZyiSAJW 



(60) ^1*183 17 594 0^ 

119 120 

5W«V^^a^ai*T'59T'*>o^„ ESR:4#H, Mg, 1 HM«89 

33mG N an 973mG hUX ( 8 -5j^5^-2,2.6,6— r h 7^f;Ky/ 

<I^llSiKISj§ft!JD^^^>O^DtJ;0i!k^ [l,2-d:4,5-d' ] b'X (1.3) 

CH CH 

'3 *— f^3 
Na 2 S 2 0 5 




CHO 




;l^5^-2,2,6,6-xh5^^-;l^>y [l,2-d:4,5- 
d' ] fc'X (1,3) f;l0 

h'JX (8-*^5/l^-2,2,6,6-xh^^f-;«^<. 
y»/ [1.2-d:4,5-d' ] b'X (1.3) zsttV-tV- 
4-4)V) (0.050g, 0.0665 'J t/K |S3S0!I2 

3) fc. NaaSaOs (0.285g, 1.55 'J ttm^Xft 
&o£„ NaHSOa^^tfteHiO.MOg (Hl&WiKS<±0.070 

CH 

►3 

-CI 




•*g) ##4>ft*:. 

•H-NMR (300MHz.D 2 O) 5:1.4 (d,CH 3 ,36H) :5.2 (s, 
CH, 1 !!) ;5.3 (s.CH-0H.3H) 

13 C— NMR (75MHz,D 2 0) 5:24.4 (d.Ofe) ;28.0 (s.C 
H) ;102 ( s ) ;107 ( s ) ;119 ( s ) ;138 ( s ) ;140 
( s ) ;164 ( s ) 

20 mtmo 

hl)X (4-^-K^r>'-2.3.5.6-7 i h7^no7x 
C* 

3 

CI 



1)NaOH. DMSO 



2) h 




COOH 



COOH 



hVX (4-*;^y-2,3,5,6-fb7?ou7 
iy-l-f;W *9V (0.690g. 0.87511^ [ (IR 
(KRr\ cnr 1 ) 3450 (O-H str. ) ,2920 (O-H st 
r. ) ,1720 (C=0str. ) .1550.1420 ( &*ttT »J -^4> 
C7)C-C) . iH-NMR (d)30D,300MHz) 5 :8.00 (s.CH.i 
H) , 13 C NMR (CD30D,75MHz) 5:164.35,132.40,132.26, 
133.00.132.00,56.88] 5:. DMSO (10ml) tftONaOH 

( s ) (o.o90g. 3.6$ y**> fc^L. mmx-zm 

mm Ltz. U (O.llOg. 0.435 \)W 5rx-x^ 

(40ai) fcjfflwts ^^?ss:inx.. nhtitzm&v»z 
mmmistz. mm^n^mM^ doomi) t *4o 

CH 

ci-^-^^-ci 




30*ifcVtff. ffi£#8IU *ffl (pH2) SrpHl~2c0^tt(Cb 
fc (igHCl ) . IMfcKffl^-vVl- ( 2 XlOOml ) Tttai 
Lfc. x-7^ffl£-£{*U tSiL. (Na 2 S04) . b& 
U Jgafl^^^-fr^t. g3ife^SattSeW.25 
0g (36%) iP%htlfz. 
ESR (200G) :1*I8. WM 570nlG 

yx'-yN^if-liJn (^CffO^. 200G. 548.9MH 
z) :2WcOV^f^n*tii^-C2~10 
H5SW1 

hUX (4-b^no^f;W-2,3 > 5,6-fh7?n 
C* 

1 ) NaOH, DMSO CI CI 



2) lj 




CCI-, 



h'JX (4-h'J?nn.Xf-;l/-2,3,5,6-xh7? 



ecu 



A ESR (200G) :1#4§L HH 1500mG 

^~j<~j\^~mM (200G. 548.9MHz) :2Wtf>-<'4 
£r50 ^njSJii^'C'2~10 



(6 1) ^HF^3 17 5940^ 

12 1 122 

bUX (2.3,5»6-f-h5^oa-4-^f-^7x>'- * 




hVA (2,3,5.6-fb??nn-4-^f;l'7iy 10*?OjS£ifJ?j-C2~10 
n^th^ViUMz^ttz. (7i-^) - (try K-4-4A0 - (fxy-2- 

ESR (200G) :l3|sS. |gifi| 3200BG 4^) ^y-ZP 

(200CL 548.9MHz) :2W(7)-e-f * 




f-5f7xy (1.150g. 13.605 UW) T/l^y 
13.605 Ut/P) ^'jy^H?v^Ta^*HcJni.& 

tf«Lt. ^^>n^m^D^?aT-iiBfHi5^ra 

UWLJt. -75°CfcI&aJL£®. THF (lOul) fci&fl?L 

^yy-f^tu^'y (2.50g. 13.65 u^) £io# 
uawcira*. m^tifzm&mzm&etomm&tL 
tz. mtu-zmmzMmmmt™ doom) -am 
u Hafommmm (1.25M. loomn zanttz* mm 

£#!StU 3£>£NaH 2 P0iSg«i£ ( 2x30nL 1.25M) T 
zfcfrU SSSL (NasSOO . ggH?HM.fc. «MiB!lS3. 
24g*^)h.fc. ^P7h/77<-(777^. TLC* 
CI CI 




m-^ao/DfO-b'y (2.60g. 13.605 »J*7U) 

T/Wd-yTTTHF (50mu ^y/7zyywt 
bU»7.M fcifflWLfc. J8«*-78Cfc}WJIL» s-7 
f-/H>f">i> (9.7nU y^n^ty/'fy^yj'y 
+i3.Msy : e;p) Srioftfawttaii*.*:., #<3*ut£ 

-78"CT 1 l^FSBiff LJt„ THF (10«1) ti§j)|L 
fc^yy-f^tU^y (2.50g, 13.65 Ut/l') ■ 



*¥>V 125g. ClfeChi^X^X- t)V 4:6) T*|Ul-t-S> 
b. mmott&fal.83& (6.855 U^/K 50%) 

'H-NMR (DMSOde. 300MHz ) #:8.49 (n.H) ;7.49-7.4 
7 (q.lH) ;7.35-7.24 (m,7H) ;6.97-6.95 (q.lH) ;6. 
70-6.68 (q.lH) 
30 isc-NMR (S»B0d 6 ,75MHz) 155.63:151. 55:149.29; 
146. 14; 127.85; 127. 42 ; 127. 00; 126. 48 ; 126. 44: 125.%; 1 
21.89:77.97 

MS (EI 70eV) :M'+1 268:190 

(m-?nD7i^;H - (7i-;H - (tr'JK-4 




tz. n^titzm&mmuMzmmmm (1.25M. 4o»d 
■coMmit:. imm#mL. zt>iznMzmim 

ffi. (30ml. 1.25M) Tft»U «3£L (Na 2 S04 ) . Wt 
Lit. BK*:2rCH3CN (lOOnl) 1 1 hiz3^tm Lfc. 
@tt£^>®U i£*£U TLCt>«J:tXMS-Ctt#-C&l»it 



(62) 
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iH-NMR (DMSOda, 300MHz ) S:8.52~8.50 (q,CHtTU 
^'y,2H) ;7.35~7.09 (m.lH) 

13 C— NMR (DM50d3 r 75MHz) d : 155- 20; 149. 37; 148.88; 
145.68;132.76;129.77;127.99;127.58;127.37;127.24;1 
27. 16; 126. 52; 122. 52; 79. 64 * 
COH 



124 

* MS (EI 70eV) :M* + 1 296; 298; 218; 220 

h U X ( 8 - +)VT 5 Jij)Vi£-)\rt* -2, 2,6,6 
-fb7^f/K>/ [l,2-d:4,5-d' ] tfX (1, 
3) i?**V-)V-4-4)V) 
CH 





SCONMe 2 

Na I (1.135g. 8.00$ y^AO tMesSiCl (lmU 8.0 
5U J £A'> CH3CN (70ml) ^T'O'CTltff Lfc. C 

HsCN (10ml) tc^KL^hux 

M-m-2,2,6,6-f h 7^ f ;Kyy [1,2-d: 

4,5~d' ] \lX (1,3) 5£**V— 

7-/1/ (1.00g v 0.9979$ U^/K IUfeW3. OfcCNlOml 

£i§»?) £Jn;t. #^ix^^30OTMff^t. ^ 

gOlt^ 1 H-NMR^ii^b^^T LX Z t £iS 
L>to Na 2 S 2 Q3 (30mU g&ffl) &JPi_. 2ffl^£30#fa 
JffifU 56(aia*S2(b (30mU m\) 5rSn;t. 
36fc54HBRIffc. fflSr^MU 1iffiffl£S3£L (Mg 
SO* ) . ^jftU ^SfcyX^X—rA' (30ml) m 

SMe 



SCONMe, 



fgtfU) HXmtO (30ml) tt9U KttL. (MgS04) % 

'H— NMR (CDCl3,300MHz) £:5.38 (s,lH) ;3.04 (s,9 
H) ;2.94 (s.9H) ;1.51 (s,36H) 

13C-NMR (CDCl 3 .75MHz) 5:163.22:142. 11;139.50;1 
17.93:108. 75;90.79;36.91;30.96;25. 30 
20 MS (^-*X:7V-) :M*+18 1003 



b'X (8-^^-7^^*Tl — 2,2,6,6-xh^f-^ 
"OV [ 1,2-d: 4,5- d' ] fX (1,3) *JttV—iV 

y-5-> Ok) 




BF 3 OEt 2 
SnCVZn 



SMe 




SMe 



h'X (8-^f;M;W7b-2,2,6,6-f h7^f : 
A^y/ [1.2-d:4,5-d' ] t'X (1.3) 5*t*V— 

;p-4-> f;w) <2-*?-jkX/Mr:r»>-K»J5 
v'y-5-4^) *?/-/p (o.075g, 0.109 5 lit 

;K MS60S6O) THF (75ml. <>Y7xy>'W 40 
-fHJ^A) teigfSLfc. BF 3 ■ OEtz (0.475mK 1.853 
5'J^E/K ^'Xf-yl-x-x^4»48%) ^Jn^/t. 
fe*»&S&fcSHfcU:. -I<Oi§ig$:15frigj«fFU SnCl 
2 (0.103g. 0.5455 'Jt/P) Ztinttz. 30#». Zn (0. 
178g, 2.7255 O^lV) ZMtht. 

B^ftl::. 2^tZn (0.230g. 3.515 U^E/l-) £JP;t 



fx (8-^ h^f^;l-^-;^f-;l^^-2,2,6,6- 

fh^fMy/ [l,2-d:4,5-d' ] h'A (1,3) 
VttV—)V-4->i)V) (8-xhdf>-^;^ 
-^^;l-f-^--2.2.6.6-xb7^f-^yy" [1,2-d: 
4,5-d' ] b'X (1,3) &**V—Ar-A-AAA *9 
J-lV 



(63) 
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SCH 2 COOEt 



126 




*6-fb7^f;Ky/[l,2-d:4,5-d' ] b'X (1, 
3) viS^V—Ar-A-Mb) *9J~)V 
SCH 2 COOMe 



10 



SChUCOOMe 



COH 



SH 

LTHPLCT-*SI?^^„ 

l3 C— NMR (CDCl3,75MHz) 8 :169.52;141.25;140.13;1 
38.79;138.68;117.66;116.95;112.73;111.90;%.46;%. 



13 C-NMR (CDCl 3 ,75MHz) S:169.50;168.99;141.33;l 
41. 28;138.64:138.62;117.77;117.75;112. 53:112.33:9 
6.66;%. 46;72.48;52.30;35.45;35. 40:25. 42 

b'X (8-^;^Th-2,2,6,6-7 i h7^^-^>'V 20 34;72.53;35.36;25.39:25-34 

[l,2-d:4.5-d' ] b'X (1,3) S**4?y-*-4- HS6WI99 

Li q COH 

S n-BuLi Ftn-^OFt 






<y/f*7xy (5.42g. 0.0382$ UtA-) Zi/Ji 
f-^x-^KlOOal) fc^WLJt. n-yf-;H)^ 

a (2o.omu 2M) fcr^^HMTt-isxrajn* 
fc. n^>ixtzm.^mm&izm-htTimL. v*.* 

(1.54nl) £inii.. TLCtiOSJC^ 
TtTl^^fc*^il^. NazHPftJgftig (lOOmK £ 

ft) £ln;t, ffl£#itU ?^t«ffMteitf*-C'«l 
ffl£ffifrt&^fc£J:9^r^3:*!UIL*:„ mmt (Mg* 



30JKS&) . ?w?Y?77 ^ 

Sc^fb-&%1.40g (25.7%) aPft&hfc. 

13 C-NMR (CDCls. 75MHz ) 8 : 150. 12; 140. 08; B9. 03; 1 
24.48:124. 08:123. 44; 122. 37: 50. 80 

4-TU/^*-2,2.6,6-7 i h7yf-^ y <.yV [1,2- 
d:4,5-d' ] b'X (1,3) St***/—* 



SEStf)4uftDkL 2,2.6,6-ff5^fJKvy [1.2 ★18.25:117.38:98. 31;92. 72:36.66:25.56 



-d:4,5-d' ] b'X (1,3) VttV-)V (4.5g, 0.02 

HSS0I5) n-^f-zHI^A (9.0n 
U 2.5M) fc. Ss (0.70g) fc. T'J ;P7*OV>f H (2.42 

g. i.73mi) tfrt>mtt>T&f&zix£. fm&nmmn 

£OlR»:4.9g (83%) . 
isc-NMR (CDCl3,75MHz) 8: 141.82; 139.90;133.76;1*50 



HiSWOl 

hUX (8-^' {X1-)Vtlfr#-)V**i'^>V) TS 

y^tf-A^y ^/i^:t-2,2,6,6-'r h 5^f;Ky 

V [1.2-d:4,5-d' ] b'X (1,3) x**V-fl—4 

-4^) y^i- 



(64) 
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SCH 2 CON(CH 2 CH 2 OAc) 2 



128 




SCH 2 CON(CH 2 CH 2 OAc) 2 



y/[1.2-d:4,5-d' ] t'X (1,3) lf^V—Ar- 
4-4 >U) *?J-)\> (0.098g, 0.0665 U^/k Hfife 
0(38) THF (30ml, AhOs ) fcJgflfLfc. BF 3 ■ 0Et 2 
(3.00ml, 11.775 Ut/k i/Xf-;l/X— f^+48%) 
SrJUifc. .I<D?£?g£305Haii#U SnCk (0.159g. 
1.1225 U*JP) SlPifc. 30#®, Zn (O.lOSg) > 



o 



n-6uLi 



ESR (200G, THFjgjg) :1#*SL tSfg 187mG 
5l*fcflll03 

COH 



* *■ * v £J£T 



CH 




jisfiwioro* *w/u yrn^i , thf 
#-**-bo.33ft£i«i&£-riin;u ^igA^iStc 

•& £ T-StWfS]Bc^-& . &NH4 CI 4 3tJiNa2HP4 tf)*g 

^nsffl^*atL. sant (Na 2 so4) . mtzitz, 

fc, fflS*^hV-^*s^A>iiS. ffifr&ft-^ti. Si 
tCi'm^ilS. -?>M%|«J, 1 H— NMRfcJ;tP 3 C— NM 





40 



h'x (8-*;i'$/i/-2 > 2,6,6-fh7^f;Kyy 

[l,2-d:4,5-d' ] b'X (1,3) ^'^7—^-4- 
4)V) *rY> 



2,2.6.6— fh7^f^r/ [1.2-d:4,5-d' ] 
h'X (1,3) S^t^y— A' (8.88g, 0.040^1/, HSfc0? 
5) 5:. THF (250ml) t~i§8?U N 2 #HMTT'-20 <> C(C 
#»Lfc. n-y-f^'J^A (19.2ml, Wkxy«£2. 
5M) £Jl!;t, SJgSrlO^h&^tT + lOCti^^-frTt. & 
VVCfi^Bj^-ZOCKifeaiU DMF (2.92g, 0.040^ 

>v m®mmzm-& tx-2 mmmm. l*i . 

i» (19.2ml, h^X>(f2.5M) itoltz. i&gtfM&Z 

mtz3.x'i<%mimLti. w/-2o°ck}$sil£&, 

3/j*f-;^-#*-f (1.19ml, 0.0132&1") SrflD*., 
iag* i |giat»ri»tT— tftiU. * (300ml) t 
50 (2ml ) t £flQ*., ^5rX-x/l- ( 3 XlSOml ) "C 
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LT^^il^. JRfi:3.0g (43%) 0 
iH-NMR (CDC1 s, 300MHz ) S:10.11 (s,CH0,2H) ;1.68 
(s,CH 3 ,24H) 

13 C— NMR (CDCl 3 ,75MHz) d : 185.25; 183.05:141. 08;1 
39.72;121.48;112.12;108.09;25.72 

IR (KBr) :1700 (vs,OI04«OC==) ;1670 (s,C=0) 
33601105 n 



COH 




(65) ^^3175940^ 
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* HJX (8-*;^5;^-2,2,6,6-xh^^^;l^yy 
[l,2-d:4.5-d' ] t'X (1,3) S^rV— /W-4 - 
A)V) X?S-fr&XV\:X (8-*;l^;P-2,2,6,6 
-fb7^f/K^/ [l,2-d:4,5-d' ] t*X (1, 
3) VttV—)\s~A~4)V) -ty (2,2 ( 6,6-tb7 
^f;Ky/[l,2-d:4,5-d' ] t*X (1,3) 

yl/-2,2,6,6-fb7^f/Ky x / [l,2-d:4,5- 
d' ] t*X (1,3) ^^rV-;P-4->f^) -t*X 
10 (2,2,6,6-fh7^f;Ky/[U-d:4 f 5-d' ] 
t'X (1,3) V**V-)V-A-A)V) *?J-)V 
COH 




DnBuLi 
2)DMF 



+ OHC ^O^COH^o|) 

v v 

V Y 



M/X (2,2,6,6-fh7^f;KyV [l,2-d:4,5 
d' ] t'X (1,3) i?**V->V-4-4)V) 
-)V (lO.Og. 0.0145^;K Wmte) &*£>-'x?- 
/loc—xrt' (300b»1) *l:|5Lt. n-7+fo*J+*7 
A (29ml. 0.0725^7^. 'V^y^.SM) £S*TfcJli 

fcn-7WJ (9.8ml. ^^y+2.5M) £Jn 

MS£jh*>fc. ^£BX9*o*:5#&. DMF (130 
■k 0.169^^) £a*»Kliii£fc. ft&fifcfidtt* 

SfflT-HJHBFLfc. * (300ml) fcAcOH (5ml) t*m 
U^faZis^JV^-J-fr ( 2 X300ml ) 

^wimma** < 3 xioomi > t*»u &sl (n 

azSOtfcit/TCzCOs) . ^TJttSU Sitfc (3cm. flg5 
cm) £fflLT^SU ^HS-frfc* JBfeBS^^m^ 

ffJfcLTOfcChiEtQAc 45:5£JfJWC. gC@<7)Si02^^ 
Mix (8-^5^-2,2,6,6-7^h^yf-;^y 



ST/ Cl,2-d:4,5-d' ] t'X (1,3) ^^rV-^-4 
—OH y^y-;l^JRS:1.8g (16.9%) . 
JH-NMR (CDC1 3, 300MHz ) S:10.08 (s,CH0,3H) ;4.32 
(s.OH.lH) ;1.55 (s,CH 3 ,36H) 
13 C-NMR (CDCl 3 ,75MHz) S : 185. 41; 140. 82; 139.25; 1 
19.58;116.58;105.76;72.71;25.62 
MS (V-^XTU-) :W +23 (Na) 799 

t'x (8-^5;u-2,2,6,6-fb7^f;Ky/ 

40 [l,2-d:4,5-d' ] t'X (1,3) i?**V-)V~A- 
(2,2,6,6-fh7^f;Ky/[l,2-d: 
4,5- d' ] t'X (1,3) i?yt*V—)l>-4~4)V) 
y-;l/COJKS:4.5g (42%) 9 

13 C— NMR (CDCl 3 ,75MHz) 5 : 185. 51; 140. 77; 140. 31; 1 
39.41;138.62;119.34;117.53;117.19;110.80;105.59;9 
2.31;72.70;25.60;25.44 
MS (t^XTl/-) :M f +23 (Na) 771 

^y (8-»$;^i2,6,6-fh7^f;Ky/ 

[l,2~d:4,5-d' ] t'X (1,3) i?**tV—)V-4- 
50 A)\>) -t'X (2,2,6,6-fh7^f/Kyy [1,2-d: 



(66) *#ftJ|l3 17 594 0^ 

13 1 132 

4,5-d' ] b'X (1,3) tt*V-)V-4-4)V) *9 * MS (^-^XTlx-) :M*+23 (Na) 743 

y-;^iRfi:2.ig (20.1%) . mmm 

13 C— NMR (CDCh,75MHz) d : 185.69; 140. 73; 140. 19 ;1 4 -^S ^-2 f 2,6,6-f b 7^f ;K>/ [1,2-d: 

39.^;138.81;119.12;118.58;116.95;111.67;105.43;9 4,5~d' ] b'X (1,3) &**V—*l' 
1.98;72.71;25.59;25.43 * 



CHO 



2,2.6,6-x)-7*f-/l^;y7' [l,2-d:4,5-d' ] 
t*X (1,3) 5***y— * (20.0g. 905 'Jt/k 11*601 
5 ) THF (300ml) (CjgflfU -ZTCiCtttfLfc. n 
-T^'J^A (38.0mU WPxy#2.5M. 1005 »J 

t^) SrJPi. ffl^'orc±im>£T1fcSL£. 

ism£nV-2SrClZi§iilL. DMF (6.9mk 90.05 'Jt 
)V) *mz-tz. KJGSdft*. aK££&(cJJre-&3: 
fft>—®imi>iZ. * (200ml) fcAcOH (5ml) tZMt 

;Ux-x^ ( 3 x 300ml ) -CHliiiU 3#Ut*«t85r 31 




(2Xl00ml) TiftfrU $8® (Na 2 S0i) U 3SfE$ 
•lirfc. Mfc£5iftx-7^&it>K2|B|!gitU SSK 
-TSfc. lfi«i^S^b^»16.3g (72%) tfft&ft 
)fc. 

13 C-NMR (CDCl3,75MHz) :185.51;140.84:140.81;1 
20.17:106.38:98.26:25.67 

20 2.6,6-f b7^f;Ky/ [l,2-d:4,5-d' ] t'X 
• (1.3) 5**3rV-A'-4— f;k) ^h>- 



HO OH 
CHjSOsH 1 



CHO 




b'X (8-*^5/P-2,2,6,6-xh7^f-^>'y 
[l,2-d:4,5-d' ] t'X (1,3) i7**V—fr-4- 
■itV) (2.0g. 3.805 U^k HtfeCTl04) . X 

fl/y^ij3-;k (50mi) teXiftfyxfrfcyM (0. 
01ml) £ft&U ji*{C*'ftTSiaT«#Lfc. TLC# 
flf (SiOj. CH 2 Cl 2 :Et 2 0 4:1) ^J5^TLT^S 

c'fcfcSLfc. ey^y (o.5mi) >&jni.. %.jm&to 

ZV^lV^-'rfV (200ml) fc* (250ml) fcOfatfl- 
IBS-tbt. 5 A>(cx-x;U ( 2 x200ml ) "Cttai 
Lfc. &WLtt®m£7ii (100ml) Tifc^U W&L 



I 




nBuLi 



* (Na 2 S04) „ AL2L3 (2.5cm N |*l@2cm) SriiLt^iiL 

tz. JK»:2.12g (90.9%) . 

'H— NMR (CDCl 3 ,300HHz) 5:6.06 (s.0-CH-0,2H) ; 
4.19-4.14 (m.CHMH) ;4.02-3.97 (m.CH 2 .4H) ;1.61 
(s,Clb,24H) 

13 C-NMR ((DCls, 75MHz ) S: 184. 06; 139. 68: 138. 93:1 
19.37:109.27:108.82:97.94:65.73:25.66 

*40 hUX (2.5-^^;l-f-x>'-3— i)V) 

COH 



(EtO),CO 




2,5-^f^-3-3-K-f^7jry (S.Gronowi 
tz and R.Beselin.Arkiv for Kemi 21:349-355 (1% 
3) mk) (0.05^/P) i/Xf-Zl/X-r/l' (150mU 
tm) fcSWU (25.0ml x 2.06 



ftM) ^N 2 Tt-78t;-CjDi.. 30*[^f LJto y'xf^ 
x-r^ (3mU &M) tt>^^xf-;^-^-h (2.0 
ml. 0.0166^/1/) £})D;t. jg£%£30#iaifi¥L7t. & 



(67) 
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(2X50nl) Zimt. «&kL (MgSO») . H&Stf 

fcft. &j£h£*SU ^«<7)'(i?lliX-f-^T'i!t^ L 
fc. JR*:41.6%. Hl^:110~lirC. 
'H-NMR (C6De,300MHz) 8:6.46 (H4.3H) ;2.19 (s,C* 

COH 



1 34 

*H3.9H) ;2.03 (s.CH3,9H) ;1.70 (C0H.1H) 
MS (EI 70eV) :W -\ 361 
MS ("t—^xris—) :VC-\1 345 

MJX (2,5-^^I/-fX>--3— 



JCf' 

HjC*S CH, 



MeaSiCl 
Nal 
CHjCN 



H»C 




CH 



CH, 



MIX (2,5-^^X^-3-4*^) 
;P (^SfeWios) vKo*v)ltfEiatgil. fl»li.'fSi 
tfSCT17. 61. 62fcJ;lf95(cieHL7tJ;dtc:L , t. MesSiC 
ltJit/CHaCNfcNa I^HJV^T, MX (2,5-^-^/1/ 

fxy-3-4yM y^y(c^i.)t. itz*:67.8%. ill 

^C:143— 144t:„ 

'H-NMR (CDCh. 300MHz ) S:6.28 (s,3H) ;5.07 (s, 
^^yCH.lH) ;2.34 (s,CH3,9H) ;2.18 (s,CH 3 .9H) 

MJX (2.5-i?X1-)V1-x.>-3-' *9J—)V 
COH 



H,C 




CH, 



MJX (2,4,5-^f;H-xy-3-4^) *9S— 
A- 

COH 



H3C 
HjC' 



:^Ch3 



h'X (2,5-^f-;H-x^-3--<;P) -ty (2,3- 
j/'^f ;i/-4-3-K-f xy- 5 -4 ;H *9J-Ar 



H,C > CH, 



I CH, 



b'X (2,5-y7f;H-xy-3->f^) —*y (2,5- 



tf->X$mZtl*Z» Wh. i?X.+>V3>-T)V (150ml. 

20 sat) ^cojtflsirs * y - two?* vmittty * y 

(0.05^;U) vmSmmz^ \\zT1iZ-l<TCX*n-~f^)V 
■Jf-^A (25-OnU 2.06M) SrflDx.*:,, ^*8£<r<^g 
T30^Jt#L^. S^x^x— 150ml) £i§S¥ 

L^rJiW^^hV (A.Wiersna and S.Gronowitz, Acta. C 
hem. Scand. 24:2593-2611 (1970) „ fcltfYa L.Goldfa 
rb and P. A.Konstasntinov,Bull . Acad. Sci. USSR, Engl t 
ransL,108a959#^) (0.05ml ) £M£. *t ^tltzM 

m^^^&x^m^m^ttz. ttim£m*)£&t. 

fz« 

hUX (2,5-^^;kf-x>--3--f^) 

)V 

MS (If—^XTV--) :M + 17 345 

hUX (2,4,5- hV**nrf~X->-3-4fr) 

IR$:3.5% 

MS (^-^XTI/- ) :M + -17 723 
h'X (2,5-Wf*fxy-3M*) -^y- 
40 (2,3-y^f^-4-3-F-fxy-5->f;P) 

^?y-;i^ 

JR$:13.3% 

MS (If— tXTl^— ) :M + -17 471 

\zx (2,5-^^x^-3-^1^) -*y- (2,5 
-y-t-/f^-fxy-3->f^) -*9J~fr 

JR*:5.6% 

MS (-^— tXTU— ) :M*+17 429 
K HffcWlH 

(7x^yu) - (tru H-4->f/W> - (fxy-2- 

50 




Na I (2.27g. 16.05 Ut;P) iiMesSiCl (2.02. 16.0 
5'Jf 1-) CHsCN (70ml) 4»T'0 < CT'«tf Ltz. 
(7i-/K -b*>J Y-4-4)V- (1-x.>-2-4 
>l>) *?J—iV (0.534g. 2.005 Dt/K £ 
OrTlDi. #f,tUtSl?:iat-iWLfc„ Na 2 S 

2 tfe (ma. 20mi) On*.. z<r)2WHk*5-ftffimL 
t. ffl£#stu ^raffl^jSL (Mgso,) . 

^S*^. ft&ftftttl&ahCli (30ml) fcjfflSU 
mmZtbHOh (30ml. ffifn) iJitf* (30ml) Tifefr 
U S^IL (MgS04) . H?££-£&fc. 0.41g##£>*L 

ffi*£3r^^fc£*).22g (43.8%) jfi396*l£. 

m-NMR (CDCh. 300MHz ) 5:8.53 (m,2H) ;7.37-7.1 
1 (m,8H) ;6.% (q.lH) .6.71 (dt.lH) ;5.64 (broad 
S.1H) 

13 C— NMR (CDCl3,75MHz) 8: 152.33; 149.91 ;145.53;1 
41 . 98; 128. 72; 128.63; 127. 23; 126. 73 ; 126. 71 ; 125. 04; 12 
3.89:51.37 

yan^ii2 

b'X (f!>-2-'f;P) (4-^h^fy7x- 



t COH 




DBFj.EtjO 

2) Sndi 

3) Zn 



» c- 



OCHj 




10 



20 



30 



: HSIWllSeO^bV-,^ (0.140g. 0.4635 Dt/l-) 
£. lagTHF (30ml. AkOs. Ar (g) £ft) |C* 
J»L. BF 3 - Et 2 0 (1.12g. 7.875 U^U) SrflllX.. HBf 
£30#»t. SnCh (0.437g. 2.315 V**) ZMt 
fc. $£>£30JM^fllff Lfc&. Znffi* (0.756g. 11.65 

tmzm-rtz. znsam?>3o#f£. zn# 

ffS: d fc . * 6 3 it*il><Wk&tfmz\ T 

HSfeflllB 

h U X ( 8 - i/3^-)VT 5 y A)V#~)V*^-)\rt-*-2, 
2.6.6 irb^^^-;l^>-V[1.2-d:4.5-d' ] b'X 
(1.3) i?ttV—)V-4-4)V) X9J—)V 



COH 




SCHjCONEt, 



hUX (8-^^7°h-2,2,6,6-xh^^f-;l^ &tj (0.776g. 4.05 U^E/P) ((^Ck^TBrOfcsCOBrfcN 
>V [l,2-d:4,5-d' ] b'X (1,3) Vit*V-)V- HEtz^Wft) *>£>&&ig?£k:. 7*rfyTt-5CT 

4-4^) (l.OOg. 1.269$ U^/K Hifeffl Mlfz. ^SBS^BXOiO. ^£+23*Cf;:_t#$* 

31) OfeCN (5ml) . K2CO3 (5.0g) fc±t^rffl 2 a)NE*50 fz a ftflftft £ JK 9 £20#l^^ftc9SeR £ 1 H -NMR 



(69) 
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xm^&t. ^^ittr&ZX^&Zttf^Ztitz* 
«;x^x— r)V (50mi) ^uiit. aia**jBUfc. 

~T/U (30ml. 40<€) ^TUP^L^o ^«B««4»*L 

as^^ftio.%g (67.o%) 

iH-NMR (CDCl 3 ,300MHz) S:4.16 (s.COH 1H) ;3.36 
(q,NCH2,6H) ;3.32 (q,NCH 2 CH3,6H) ;1.50 (s,0l3,36 * 



138 

*H) ;1.18 (t,CH 3 ,9H) ;1.08 (t,Clfe,9H) 

13 C— NMR (CDCl 3 .75MHz) & : 166. 92; 141. 20; 138.63:1 
17.57;112.21;97.18;75.52;42.44;40.13;35.97;25.48;1 
4.30;12.83 

2,6,6-fh7^f;Ky/[l,2-d:4,5-d' ] tfX 
(1,3) i/**V-)V-A-4)V) 




1) BF3.Et*0 

2) SnCl 2 
SCHzCONEt, 3)Zn 



SCHjCONEt, 



2,2,6,6-fb7^f/K^/ [1.2-d:4.5-d' ] b' 
X (1,3) VttV—)V-A-4)V) *?J-)V (0.100 20 
g. 0.08865 »J^P) Sag (Ahtfc^S. Ar (g) & 
ft) THF (30ml) fc»WU BF 3 • EtzO (0.214g. 1.51$ 

^Xim^^W^mz. SnCh (0.084g. 0.443 

5U**> itnt. SffSlfiHafiBtfc. ZnS}* (0.14 

5g. 2.225 »J^) £AP;t. H£f§&. £££ZnSi* 
(0.124g. 1-895 U^/H ZMtfz. Zn^itSL^t, 

^if-m!lP^$ii^. 30 
58SW115 

b'x (fxy-2->f;W -^J (4-^K^7x^ 
yu) ^^y-;i^ 




OCHa 40 



p-/o^h^y^> (0.96g. 5.25 U^;l/) 
THF (50ml) fcigjgU n-T^U^A (2.08a 
L Wlxy+2.5M) £-70°CTllPi-. lOftf^cOiag * 



*Tl»fU THF (5ml) t^jBLfc^x^/wy by (l.o 
g. 5.25»J^E;U) (JACS 74:1733-36 (1952) . JCS 19 
56,698~705fcJ;tfReceuil 68:24 (1949) #{£0 SrJP* 

fz. ^£-m*vx&«izm§Liz±%-zit;tz<. m&m 

(50ml) TUP7K^»L3t 0 X-x/l" (150ml) 
i.. ffl^HIL. TkfflSr^^^x-x^ (100ml ) T1* 
UlU ^L£^ffl£*(70ml) T*i5fc#U SHSsL 

(Mgso4) . ^ffj^^^^^t. m&^m^mm 
mm->fz. ^com&jm^m^r^y/Em^ (3: 

1) izmML. mmit LX^7?>:RWte:3:l£m^X 

j£W±. 0.72g (46.0%) cOiRST'»$ix>t. 

iH-NMR (CDC1 3 , 300MHz ) :7.38 (d,3?#8H£H,n-0 
CH 3 .2H,J 9Hz) 

7.29 (q,^>f^^yH,«-s,2H,J 5.1Hz, J 1.2Hz) ; 
6.95 (q,^^xyH,^-s,2H,J 5.1Hz,J 3.6Hz) ;6.8 
6 (d,^#jKttH,o-0Clfe,2H,J 9Hz) ;6.85 ( j~*y 
xMl,r-s,2H. J 3.6Hz, J 1.2Hz) ;3.81 (s,0CH 3 ,3 
H) ;3.04 (s,0H,lH) 

13 C-NMR (CDCl 3 ,75MHz) d : 159. 04; 152. 05; 138.36; 1 
26.38;126.37;125.60;113.12;77.65;55.18 

MS (EI 70eV) :M + 302 (10%) ;M*-16 286 (100%) ; 
M*-17 285 ( 90%) 
»£WI116 

bUX (8-Tuy^^^-2,2,6,6-7^b^^^ 
[l,2-d:4,5-d' ] b'X (1,3) 5£**V- 

)V-a-4)V) y?y-)V 



(70) 



^HF^3 17 594 0^ 
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140 




HJX (8-^MTh-2,2,6,6-fh7^f;K 
W [1.2-d:4,5-d' ] b'X (1,3) 3***y— 
4-^yl/) *9J—lV (0.400g. 0.507615 Ut/K H 
SfeWD Sr. CHsCN (50ml ) , K2CO3 (5-0g) fcitfBrCH 
2 CCH (2.389g. 2.284 5 V^V) #>&%&8BK£, YiV 

2yCK±#2*t. JK9*^fc20#f£. ^-ScOtsW^H 

fc„ yif;H-f* (50.1) £Jni.. ffitt£«)iL 

tz. tm*Mgtmt&b. m&iwm>iio.mu (87%) 

'H-NMR (CDCh. 300MHz ) S:4.15 (s.lH.OH) ;3.51 
(d,6H,CH 2 ) ;2.97 <t.3H,CCH) ;1.47 (s.CH3.36H) 

13 C— NMR (CDCl3.75MHz) 8 :141.35;138.38;117.49;1 
12.38;%.31;79.73;72.32;70.80;25. 26:21. 55 

(09i.t£. T$>*). Lv«dlMS5tST'*>S ) t 

HiSWll7 



c- 




OCH, 



(Bert et al.JACSSI : 3250(1332) ; 
Dusnebacke et al,Caea.Ber.[1989] 122 533 ; 
Judeikis et al. JACS [1961] 84, 1132 : 
Sinclair et al.JACS [1968] 9D.SD74#ra) 



C 




SCHs 



75?** ttt^J IMP 



c 




NO, 



(Anderseon et al,Acta.Chea.Scand.(1962).16, 
1817-1818 : 

20 Falle et al,GmadJ.Oie«.(1986),44 1387; 
Zicgier et al,AraiaIen(1927),458,248 : 
Allan et al.].qS.(1988) t 440;feJ:ty 
Anderson et al,Acta.Chea.Scand. (1962), 16,1817 



Cr 




(EattMeeOMG a. 1200«G) 
(GoAertfJACS C 19001 aj57#!H) 



c 




OSi(CH s ), 



(iJHODonnebacke et al#gg) 



*50 
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(71) 



nBuLi (CH 3 ) 2 CO 



THF 



5317594 O^r 



142 



COH 




(dt).R{CH,) 3 



OSi(CH»)s 

(r\Ao 



oBuli 



THF 

(EtO).0D 



BFjOEt* 



OSt(CH 3 

>c|c 

COH 



CrCU 



mm<r>ik&VsHi . 3. 5^2;fe J;tf22niWc03r-A--y \>> 
Lite. 

U: 5 i^/P (^xlfjtte^lll) ^5Stt 

T-tt^$tL|,Sfl:^l»jt-rS^fc:, CaNaEDTAfciP*. 

CaNaEDTA 0.15 
TXZDUh'ym 0.015 »J^P 

JbfcNaCU KCU CaChfcitXHgSft^taW^^^Jt 
•C^tr*K^jSN-S. J§iS<7)pH£HCU NaOHtttiV- y 



"7i/fl)V 505 y^ 

10 ^k^hy^A ma. 

KCU CaClz, MgSft iSM 

FeCls 0.015 'JW 

^a*- mt-imtmu) &mxtmztiz>m 

20 ^t?r|56jt^-.&it^<7)CaNaEDTA^tr. & L< Jiff Lit t 
Jfflf ) (C2HX.&. TW>Vr-J»&£.Vx.9 y-)V*<T) 

ioonico#hMz3£mtz>. zcommmz. 5 5 y 

30 A*7t h* uiri'&MM&TB tf 
x?y-/U 

CaNaEDTA 

yv*)v mmmm\v> 3oomg 

40 ^*lRfc') t5^L«f& 3SS 
*.)V*TAX 0) 

»M[*i^ffloyHty--v^5i--^'-y\>>-f-mitSSn 

52 " r (Vestas) fcfE&Stot^fcLfctf-jT'hSv^i 
* 50 ;£*U «tSSa*"tl. . TMZ 1 5 U t/l^v-' 



5 

7.9g 

0.7g 

0.14g 

lOg 

0.2g 

0.2g 

0.15 y^yp 
^»700bHc1-S 
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wmmm 

mmmm mxmi commw 1 §aas£ » aitffl* 

zt>iz®m& (mm. 10 i«~10-6 M %M) CO 

mmmmmn) mmcommzmte 

■TSJtibfcNaCU KCl.CaChfcitflfeSO^ >kmtW8\£ 

xwmmzi.uzwmth. 
&mn&dk (no *nz.X7i;*i>v<rmjt*m±. 
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KCU CaCh. MgSft 
FeCh 0.015 y^yP 

mmfczmtx ^midmuz-th 

-5. temXimZKhmfcZmstthtzMZ. CaNaEDTA 
-j~Ji])V 705 y^P 

hjxmki as 

CaNaEDTA 0.15 U 

TX3;U-h>i! 0.015 y^/W 

20 mmAtzmz-x ^asomit-rs 



[S&10] 




7oy h^— y<o^# 

(51) Int. □. 7 mm FI 

//C07C 1/20 C07C 1/20 

15/16 15/16 
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213/30 213/30 

333/08 333/08 
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(72) T>Tfrv>, x^xy 

x*>x— fy o7 xx— 234 oo 

(72)2g0jm T)V*>, Y)V^y 

X*>x-^y XX- 217 74 
jytnjyyjf—fy 7 al- 
(72)3£0jm r*-^ T/W* 

X;P?x- vj-xn 11 x*— 1152 
7^7r^fxy 18 
(72)3&0ft& 7>rxh^yK ^;px— y^y 

X^i-fV fvyv XX— 223 60 
X-. 7x7-7*7x-yy 27 

(72)3gf»g y-f Whi/A, ;v-^y 

x^x-fv 'vi'^^y xx 
2% 35 xj?. vur^x- yy 25 

(72)?gHH# rOi^y, ^7XX 

* — 2960 Zl^y^XbX yS/ 

85 

(72)%0B^ -b;P7^, n;P7 

x»>x— ry v/fc* xx— 212 14 
^x-h^'-^y 16 

<mmm% v>f^nry, 

X^x-fy TVH^ XX— 232 
39 X^t-XAX'Tx-yy 8 V 
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